•    -d  ■ 


"S 


71 


TRANSACTIONS 


OF    THE 


American  Pediatric  Society 


THIRTY-THIRD  SESSION 


Held  at  The    New  Ocean    House,    Swampscott,   Mass. 
June  2,  3   and  4,   1921 


EDITED    BY 

JOSEPH    BRENNEMANN,  M.D. 


^ 


0* 


VOLUME   XXXIII 


R3 


CONTENTS 


PAGE 

List  of  Presidents    v 

List  of  Officers   for  the   year   1921 v 

List  of  Meeting  Places    v 

List  of  Officers   for   the    Year-  1922 vi 

List  of  Members    vi 

List  of  Honorary  Members viii 

List  of  Deceased  Members ix 

Constitution  and  By-Laws xi 

Minutes  of  Thirty-Third  Annual   Meeting 1 

I.  Prolonged   Intolerance   to    Carbohydrates.     John    Howland....  11 
II.  Blood  Studies  in  New-Born   Infants.     William    Palmer  Lucas, 
Bradford    French    Dearixg,    Hal    R.    Hooblek,    Axita    Cox, 

Martha  R.  Joxes  and  Fraxcis  Scott  Smyth 20 

III.  Some  Observations  on  the  So-Called  Inanition  Temperature  of 

the  Xew-Born.     C.  G.  Grulee  and  B.  E.  Boxar 59 

IV.  A  Clinical  Report  of  Simple  Methods  in  the  Care  of  Premature 

Babies.     Walter  Lester  Carr 70 

V.  Malnutrition    in    Children   of    the   Well    to    Do.     A    Review    of 
Case     Histories.       Charles     Gilmore     Kerlev.     Edward     J. 

Lorexze.  Jr.,  and  Roger  DuBose 76 

AT.  Some    Results    of   Anaerobic    Bacteria    in    the    Infant    Intestine. 

Laxglev  Porter,  Karl  Meyer  and  Jessie  Eastox 84 

VII.  Pneumococcus    Peritonitis    in    Infancy    and    Childhood.      Hexry 

Heimax    90 

VIII.  Some  Remarks  on  the  Elements  of  Diet  in  Infancy,  with  Special 
Reference  to  the  Employment  of  Czerny  and  Kleinschmidt's 
Butter-Flour  Mixture.     J.  P.  Crozer  Griffith  and  A.  Graeme 

Mitchell    99 

IX.  The  Use  of  Thick  Cereal  Mixtures   in  Difficult  Feeding  Cases. 

Hexry  Dwight   Chapix 120 

X.  A  Critical  Consideration  of  the  Four  Hour  Xursing  and  Feed- 
ing Interval.     Thomas  S.   Southworth 126 

XI.  The   Function   of   the   Organic   Factor    as    Exemplified    by    Cod 
Liver  Oil.  XIII.    P.  G.  Shipley,  E.  A.  Park.  E.  V.  McCollum 

and    Xixa    Simmonds 131 

XII.  The    Effect    of    Compressed    Yeast    Cake    in    Infant    Feeding. 

AIayxard    Ladd    136 

XIII.  The  Food  Requirements  of  Children.     II.  Protein  Requirement. 

L.    Emmett  Holt  and   Helex   L.   Fales 140 

XIV.  Interpretation    of    Seasonal    Variation    of    Rickets.      Alfred    F. 

Hess  and  Lester  J.  Unger 152 

XV.  A  Clinical   and   Radiographic  Study  of  the   Thymus   in   Infants. 

Kexxeth  D.  Blackfax  and  Karl  Little 161 

X\  I.  The  Abdominal  Pain  of  Throat  Infections.   Joseph  Brexxemaxx  178 
XVII.  Observations  Made  in  a   Series   of  Cases   Operated  for  Tonsils 

and  Adenoids.     L.   R.   De  Buys 186 


iv  CONTENTS 

PAGE 
XVIII.  Severe    Infantile    Malnutrition.     The    Energy   Metabolism    with 

the  Report  of  a  New  Series  of  Cases.     Fritz  B.  Talbot 193 

XIX.  A     Febrile     Exanthem     Occurring     in     Childhood      (Exanthem 

Subitum).     Bordex  S.  Veeder  and  T.  C.  He.mpelmaxx 208 

XX.  Indications  for  the  Removal  of  the  Spleen  in  Infants  and  Chil- 
dren.    Frederick  H.  Bartlett 216 

XXI.  The  Diagnosis  of  Tuberculosis  in  Childhood.    Charles  Hexdee 

Smith   246 

XXII.  Certain  Aspects  of  School  Medical  Inspection.    Fraxk  Spooxer 

Churchill   266 

XXIII.  Respiratory  Infections  in  Schoolchildren.     Richard  M.  Smith..  275 

XXIV.  A  Study  of  Breast   Feeding  Possibilities  in  a   Small  Industrial 

Community.     Thomas  B.  Cooley  and  YVymax  C.  Cole 286 

XXV.  What    a    Health    Center    May    Mean    to    a    Community.     J.    H. 

Mason  Kxnx.  Jk 2^2 

XXVI.  The  Management  of  a  Diphtheria  Outbreak  in  a  Private  School. 

E.   C.   Fleisch xer 301 

XXVII.  Myocardial     Degeneration      in      Congenital      Syphilis.      Alfred 

Friedlaxder    308 

XXVIII.  The   Clinical  Value  of  Intraperitoneal   Injections  of   Salt   Solu- 
tion.    J.  Claxtox  Gittixgs  and  Johx  D.  Doxxellv 311 

XXIX.  Modes  of  Infection   in   Pyelitis.     Hexry   F.  Helmholz 323 

XXX.  Calcification  of  the  Skin  in  a  Child.     John  Lovett  Morse 332 

XXXI.  Case  Report  on  Anomaly  of  the  Kidney  in  a  Child  with  Sudden 
Uremia  and  Death,  at  Ten  Months.     Fusion  of  Three  Kidneys 

in    One.      Herbert   B.    Wilcox 3.37 

XXXII.  A  Case  of  Dwarfism  Associated  with  Congenital  Heart  Disease. 

Charles  Herrmax  339 

XXXIII.  A   Case  of  Meningitis   Due  to  the   Streptococcus   Hemolyticus, 

with  Recovery.     George  X.  Acker 342 

XXXIV.  Human  Milking  Machine.     Isaac  A.  Abt 344 

XXXV.  Acute  Lymphatic  Leukemia,  with  Lymphomatous  Changes  in  an 

Infant  Aged  Five  Months.     Lixx.eus   Edford  La  Fetra 347 

XXXVI.  A    Case    of    Encephalitis    Lethargica    in    a    X'ew-Born    Infant. 

B.  R.  Hoobler 349 

XXXVU.  A  Case  of  "Rumination."     Percival  J.  Eatox 351 

XXXVIII.  Left-Handedness  as   an   Educational  Problem.     A.  Caille 352 

XXXIX.  A  Case  of  Streptococcus  Meningitis  Treated  by  Repeated  Lum- 
bar Punctures,  with  Recovery.    Hexry  L.  K.  Shaw 359 

XL.  Report  of  Case  of  Double  Inguinal  Hernia,  Prolapsed  Tube 
and  Ovary  in  the  Left  Side;  Operation;  Recovery;  Review 
of  Current  Literature  and  Reference  to  the  Fetal  Develop- 
ment of  Pelvic  Organs.     H.  M.  McClaxahax 362 

XLI.  Toxic  Proteid  End  Products ;  the  Cause  of  So-Called  Inanition 

Fever.     Dewitt  H.  Shermax  and  Harry  R.  Lohxes 366 

XLII.  Congenital    Atresia    of    Esophagus,    with    Report    of    a    Case. 

Hexry  L.  K.   Shaw 370 


PRESIDENTS 


1889.  A.  Jacobi,  M.D. 

1890.  J.  Lewis  Smith,  M.D. 

1891.  T.  M.  Rotch,  M.D. 

1892.  William  Osler,  M.D. 

1893.  A.  D.  Blackader,  M.D. 

1894.  John  M.  Keating.  M.D. 

1895.  F.  Forchheimer,  M.D. 

1896.  Joseph  O'Dwyer,  M.D. 

1897.  Samuel  S.  Adams,  M.D. 

1898.  L.  Emmett  Holt,  M.D. 

1899.  William  P.  Xorthrup.  M.D. 

1900.  Henry  Koplik,  M.D. 

1901.  William  D.  Booker,  M.D. 

1902.  W.  S.  Christopher,  M.D. 

1903.  J.  P.  Crozer  Griffith.  M.D. 

1904.  Augustus  Caille,  M.D. 

1905.  C.  G.  Jennings.  M.D. 


1906.  A.  Jacobi,  M.D. 

1907.  B.  K.  Rachford.  M.D. 

1908.  C.  G.  Kerlev.  M.D. 

1909.  Charles  P.  Putnam,  M.D. 

1910.  David  L.  Edsall,  M.D. 

1911.  Henry  Dwight  Chapin,  M.D. 

1912.  Walter  Lester  Carr.  M.D. 

1913.  John  Lovett  Morse,  M.D. 

1914.  Samuel  McC.  Hamill,  M.D. 

1915.  George  X.  Acker,  M.D. 

1916.  Rowland  G.  Freeman,  M.D. 

1917.  Frank  Spooner  Churchill,  M.D. 

1918.  Linnaeus  E.  La  Fetra,  M.D. 

1919.  Edwin  E.  Graham,  M.D. 

1920.  Thomas  S.  Southworth,  M.D. 

1921.  John  Howland,  M.D. 


OFFICERS,  1921 

President John  Howland,  M.D. 

Vice-President R.  Langley  Porter.  M.D. 

Secretary Howard  Childs  Carpenter,  M.D. 

Treasurer Charles  Hunter  Dunn,  M.D. 

Recorder  and  Editor Oscar  M.  Schloss.  M.D. 

Member  of  Executiv  Committee  on  Arrangements   of  the  Congress  of  Ameri- 
can Physicians  and  Surgeons J.  P.  Crozer  Griffith,  M.D. 

Alternate Samuel  S.  Adams,  M.D. 


COUNCIL 

L.  Emmett  Holt,  M.D.,   Chairman 
Charles  A.  Fife,  M.D.  Isaac  A.  Abt,  M.D. 

Royal  S.  Haynes.  M.D.  Richard  M.   Smith.  M.D. 

Julius  P.  Sedgwick.  M.D.  Henry  L.  K.  Shaw,  M.D. 


MEETING  PLACES 

1888.  Washington,  D.  C.  (Organization).  September  18. 

1889.  Washington  and  Baltimore,  September  20  and  21. 

1890.  New  York,  June  3  and  4. 

1891.  Washington,  September  22  and  25. 

1892.  Boston,  May  2.  3  and  4. 

1893.  West  Point,  X.Y..  May  24,  25  and  26. 

1894.  Washington,  May  29  and  June  1. 

1895.  Virginia  Hot  Springs.  May  27.  28  and  29. 


VI  MEETING      PLACES 

1896.  Montreal,  May  25.  26  and  27. 

1897.  Washington,  May  4,  5  and  6. 

1898.  Cincinnati,  June  1,  2  and  3 

1899.  Deer  Park,  June  27,  28  and  29. 

1900.  Washington,  May  1,  2  and  3. 

1901.  Niagara  Falls,  May  27,  28  and  29. 

1902.  Boston,  May  26,  27  and  28. 

1903.  Washington,  May  12,  13  and  14. 

1504.  Detroit,  May  30,  31  and  June  1. 

1505.  Lake  George,  N.  Y.,  June  19,  20  and  21. 

1906.  Atlantic  City,  X.  J.,  May  30.  31  and  June  1. 

1907.  Washington,  May  7,  8  and  9. 

1908.  Delaware  Water  Gap,  Mav  25,  26  and  27. 

1909.  Lenox,  Mass.,  May  27  and  28. 

1910.  Washington,  May  3,  4  and  5. 

1911.  Lake  Mohonk,  N.  Y.,  May  31  and  June  1  and  2. 

1912.  Hot  Springs,  Va„  May  29,  30  and  31. 

1913.  Washington.  May  5,  6  and  7. 

1914.  Stockbridge,  Mass.,  Mav  26,  27  and  28. 

1915.  Lakeavood,  N.  J.,  Mav  24.  25  and  26. 

1916.  Washington,  May  8,  9  and  10. 

1917.  White  Sulphur  Springs,  W.  Va.,  Mav  28.  29  and  30. 

1918.  Lenox,  Mass.,  May  27,  28  and  29. 

1919.  Atlantic  City,  N.  J.,  June  16,  17  and  18. 

1920.  Highland  Park.  III..  May  31.  June  1  and  2. 

1921.  Swampscott,  Mass.,  June  2,  3  and  4. 


OFFICERS,  1922 

President •  • Maynard  Ladd,  M.D. 

/  'ice-President Percival  J.  Eaton,  M.D. 

Secretary ••..•• Howard  Childs  Carpenter,  M.D. 

Treasurer Howard  Childs  Carpenter,  M.D. 

Recorder  and  Editor Joseph  Brennemann,  M.D. 

Member  of  Council Oscar  M.  Schloss,  M.D. 


COUNCIL 

Charles  A.  Fife,  M.D.,  Chair  man 
Royal  S.  Haynes.  M.D.  Richard  M.  Smith.  M.D. 

Julius  P.  Sedgwick,  M.D.  Henry  L.  K.  Shaw,  M.D. 

[saac  A.  Abt,  M.D.  Oscar  M.  Schloss.  M.D. 


ACTIVE  MEMBERS 

1903.     Abt,  Isaac  A.,  M.D 815  Monroe  Bldg.,  Chicago 

1893.    Acker,  George  N..  M.D 913  Sixteenth  Street,  N.W..  Washington 

O       Adams,  Samuel  S.,  M.D 1801  Connecticut  Avenue,  Washington 

1916.  Bartlett,  Frederic  H.,  M.D. . .  .19  East  Seventv-Second  Street.  New  York 


MEMBERS  Vll 

O        Blackader,  A.  D.,  M.D 236  Mountain  Street,  Montreal 

1916.  Blackfan,  Kenneth  D,  M.D University  of  Cincinnati,  Cincinnati 

1911.     Bowditch,  Henry  I,  M.D 86  Bay  State  Road,  Boston 

1918.     Brennemann,  Joseph,  M.D 30  North  Michigan  Avenue,  Chicago 

1911.     Buttervvorth,  Wm.  W.,  M.D 122  Maison  Blanche  Bldg.,  New  Orleans 

O       Caille,  Augustus,  M.D 753  Madison  Avenue,  New  York 

1911.  Carpenter,  Howard  Childs,  M.D..         ..1805  Spruce  Street,  Philadelphia 

O        Carr,  Walter  Lester,  M.D 68  West  Fifty-First  Street,  New  York 

O       Chapin,  Henry  Dwight,  M.D 51  West  Fifty-First  Street,  New  York 

1897.     Churchill,  F.  S.,  M.D 17  Canton  Avenue,  Milton,  Mass. 

1920.  Cooley,  Thomas  B.,  M.D 987  Jefferson  Avenue,  East,  Detroit 

1909.  Covvie,  D.  Murray,  M.D 320  South  Divison  Street,  Ann  Arbor,  Mich. 

1917.  DeBuys,  L.  R.,  M.D Maison  Blanche  Bldg.',  New  Orleans 

1906.  Dunn,  Charles  Hunter,  M.D 178  Marlborough  Street,  Boston 

1904.  Eaton,  Percival  J.,  M.D. .  .715  North  Highland  Avenue,  E.  E.,  Pittsburgh 

1921.  Faber,  Harold  K..  M.D Stanford  University  Hospital,  San  Francisco 

1907.  Fife,  Charles  A.,  M.D 2038  Chestnut  Street,  Philadelphia 

1918.  Fleischner,  E.  C.  M.D 350  Post  Street,  San  Francisco 

1895.  Freeman,  Rowland  G.,  M.D 211  West  Fifty-Seventh  Street,  New  York 

1913.     Friedlander,  Alfred,  M.D 4  West  Seventh  Street,  Cincinnati 

1921.     Gamble,  James  L.,  M.D Roland  Park,  Baltimore 

1913.  Gerstknberger,  Henry  J.,  M.D 1940  Noble  Road,  Cleveland 

1910.  Gittings,  J.  Claxtox.  M.D 1828  Pine  Street,  Philadelphia 

1897.  Graham,  E.  E.,  M.D 1713  Spruce  Street,  Philadelphia 

1892.     Griffith,  J.  P.  Crozer,  M.D 1810  Spruce  Street,  Philadelphia 

1917.  Grulee,  Clifford  G..  M.D 104  South  Michigan  Avenue,  Chicago 

1898.  Hamill,  S.  McC.  M.D 1822  Spruce  Street,  Philadelphia 

1902.  Hand,  Alfred,  Jr.,  M.D 1724  Pine  Street,  Philadelphia 

1910.     Haynes,  Royal  S.,  M.D 140  West  Fifty-Eighth  Street,  New  York 

1909.  Heiman,  Henry.  M.D 64  West  Eighty-Fifth  Street,  New  York 

1914.  Helmholz,  Henry  F.,  M.D Mayo  Clinic,  Rochester.  Minn. 

1921.     Hempelmann,  Theodore  C,  M.D Metropolitan  Bldg.,  St.  Louis 

1910.  Herrman,  Charles.  M.D 76  West  Eighty-Sixth  Street,  New  York 

1915.  Hess,  Alfred  F.,  M.D 16  West  Eighty-Sixth  Street,  New  York 

1921.     Hess,  Julius  H.,  M.D 5  South  Wabash  Avenue,  Chicago 

O       Holt,  L.  Emmett.  M.D 14  West  Fifty-Fifth  Street,  New  York 

1913.     Hoobler,  B.  Raymond,  M.D 1563  David  Whitney  Bldg..  Detroit 

1905.  Howland,  John,  M.D Johns  Hopkins  Hospital,  Baltimore 

1918.  Jeans,  Philip  C,  M.D 500  South  Kingshighway,  St.  Louis 

1896.  Kerley,  Charles  G.,  M.D 132  West  Eighty-First  Street,  New  York 

1905.    Knox,  J.  H.  Mason,  Jr.,  M.D The  Severn,  Baltimore 

O       Koplik,  Henry,  M.D 30  East  Sixty-Second  Street,  New  York 

1903.  Ladd,  Maynard,  M.D 270  Clarendon  Street,  Boston 

1903.     LaFetra,  Linnaeus  E.,  M.D 113  East  Sixty-First  Street,  New  York 

1911.  Lucas,  William  Palmer,  M.D.  .  .University  of  California,  San  Francisco 

1912.  McClanahan.  H.  M.,  M.D 507  McCague  Bldg..  Omaha 

1909.     Machell,  H.  T..  M.D 459  Avenue  Road,  Toronto 

1917.  Marriott.  W.  McKim,  M.D Washington  Medical  School,  St.  Louis 

1898.  Miller,  D.  J.  Milton,  M.D.  .Pacific  and  California  Avenues,  Atlantic  City 

1918.  Mitchell,  A.  Graeme,  M.D 1717  Pine  Street,  Philadelphia 

1896.     Morse,  J.  Lovett,  M.D 483  Beacon  Street,  Boston 

1915.     Park,  Edwards  A.,  M.D Johns  Hopkins  Hospital.  Baltimore 

1921.     Place,  Edwin  H..  M.D 745  Massachusetts  Avenue,  Boston 


Vlll  MEMBERS 

1912.     Porter.  R.  Langley,  M.l ) 240  Stockton  Street,  San  Francisco 

1891.     Rachford,  B.  K.,  M.D 1961  Madison  Road,  Cincinnati 

1917.     Ramsey,  Walter  R.,  M.D 314  Lowry  Bldg.,  St.  Paul 

1921.     Royster.  Lawrence  T..  M.D Taylor  Bldg.,  Norfolk 

1905.     Ruhrah,  John,  M.D 11  East  Chase  Street,  Baltimore 

1900.     Saunders,  E.  W.,  M.D 1541  South  Grand  Avenue,  St.  Louis 

1912.  Schloss,  Oscar  M.,  M.D 39  East  Sixty-First  Street,  New  York 

1917.     Schlutz,  Frederic  W.,  M.D 716  LaSalle  Bldg.,  Minneapolis 

1913.  Sedgwick,  Julius  P.,  M.D University  of  Minnesota,  Minneapolis 

1902.     Shaw,  Henry  L.  K.,  M.D 361  State  Street,  Albany 

1914.  Sherman,  DeWitt  H.,  M.D 680  West  Ferry  Street.  Buffalo 

1920.     Smith,  Charles  Hendee,  M.D 44  East  Sixty-First  Street,  New  York 

1915.  Smith,  Richard  M.,  M.D 355  Marlborough  Street,  Boston 

1905.     Southworth,  Thomas  S..  M.D 807  Madison  Avenue,  New  York 

1911.  Talbot,  Fritz  B..  M.D 311  Beacon  Street,  Boston 

1919.     Taylor,  Rood,  M.D 1717  First  Avenue  South,  Minneapolis 

1914.     Van  Ingen,  Philip,  M.D 125  East  Seventy-First  Street,  New  York 

1912.  Veeder,  Borden  S..  M.D 608  Humboldt  Bldg..  St.  Louis 

1914.     Walls,  Frank  X.,  M.D 30  North  Michigan  Avenue,  Chicago 

1913.  Wilcox,  Herbert  B.,  M.D 39  East  Seventy-Fifth  Street,  New  York 

Note — The    first    column    gives    the    date    of    election    to    the    Society.      The 

organizers   of  the  Society  are  designated  by  "O,"  the  date  being 


HONORARY    MEMBERS 

Dr.  John  Thompson Edinburgh,  Scotland 

Dr.  George  F.  Stili London,  England 

Dr.  V.  Hutinel Paris,  France 

Dr.  P.  F.  Armand-Delille Paris,  France 

Dr.  A.  Marfan '         Paris,  France 

Dr.  Leonard  Findlay Glasgow,   Scotland 

Dr.  Truly  King New  Zealand 

Dr.  E.  Weill Lyons,  France 

Sir  Arthur  Newsholme London,  England 


EMERITUS  MEMBERS 

Dr.  Allen  Baines Toronto 

Dr.  John  Dorning New  York 

Dr.  Francis  Huber New  York 

Dr.  William  P.  Northrup New  York 

Dr.  Irving  M.  Snow New  York 

Dr.  Thompson  S.  Westcott Philadelphia 

Dr.  Joseph  E.  Winters New  York 


John  A.  Jeffries,  M.D. 
Born,  September  2,  1859;  Died,  March  26,  1892. 

Thomas  F.  Sherman,  M.D. 
Born,  March  17.  1856;  Died,  September  26,  1893 

John  M.  Keating,  M.D. 

Born,  April  20,  1852;  Died,  November  17,   1893. 

Charles  Warrington  Earle,  M.D. 

Born.  1845;  Died,  November  19,  1893. 

J.  Levvts  Smith.  M.D. 

Born.  October  15.  1827;  Died,  June  9,  1897 

Joseph  O'Dwyer,  M.D. 

Born,  October  12,  1841 ;  Died,  January  7,  1898. 

John  Henry  Fruitnight,  M.D. 

Born.  November  9,  1851  :  Died.  December  18,  1900 

Frederick  A.  Packard,  M.D. 

Born,  November  17,  1862;  Died,  November  1.  1902 

Walter  S.  Christopher,  M.D. 

Born.  1859:   Died.  March  2.  1905 

Leroy  Milton  Yale,  M.D. 

Born,  February  12,  1841  ;  Died,  September  12,  1906. 

James  Park  West,  M.D. 

Born.  June  27,  1858;  Died,  June  25,  1908 

Frederick  F.  Forchheimer,  M.D. 

Born,  1853;  Died.  June  1,  1913 

Thomas  Morgan  Rotch.  M.D. 

Born,  1850:  Died.  March  9.  1914 

Charles  P.  Putnam,  M.D. 

Born.  1845 ;  Died.  April  22,  1914. 

Henry  Leber  Coit,  M.D. 

Born,  1854;  Died,  March  13.  1917. 

Abraham  Jacobi,  M.D. 

Born.  May  6.  1830;  Died.  July  10,  1919 

Floyd  Crandall,  M.D. 
Born.  May  2,  1858;  Died,  November  19,  1919 

Godfrey  Roger  Pisek,  M.D. 
Born,  "August  20.  1873;  Died,  January   19.  1921 


GODFREY    ROGER    PISEK 

The  American  Pediatric  Society  has  learned  with  deepest 
regret  of  the  sudden  and  untimely  death  of  Doctor  Godfrey  Roger 
Pisek.  In  his  passing  the  Society  feels  that  it  has  lost  a  most 
valuable  member  who  freely  gave  his  servicesjo  the  advancement 
of  medical  science  and  to  the  good  of  humanity. 

The  Society  wishes  to  express  and  record  the  profound  sense 
of  personal  loss  to  its  members,  and  presents  its  deepest  sympthy 
and  condolence  to  his  wife  and  family. 

(Signed)     Henry  Dwight  Chapin. 
Linnaeus  E.  LaFetra. 


CONSTITUTION    AND     BY-LAWS    OF    THE     AMERICAN 
PEDIATRIC     SOCIETY 

ARTICLE    I 
Name  and  Object  of  the  Society 
The   Society   shall  he   known   as   the   American   Pediatric    Society, 
and  shall  hold  an  annual  meeting. 

It  has  for  its  object  the  advancement  of  the  knowledge  of  physi- 
ology, pathology  and  therapeutics  of  infancy  and  childhood. 

ARTICLE    II 
Proceedings 

The  proceedings  shall  consist  of : 

1.  Discussions  on  subjects  previously  selected. 

2.  Original  communications. 

3.  Demonstrations  of  gross  and  microscopic  preparations,  appa- 
ratus, and  instruments. 

ARTICLE    III 
Members 
The  Society  shall  be  composed  of  three  classes  of  members  to  be 
designated:      (1)    active   members;    (2)    emeritus  members,   and    (3) 
honorary  members. 

The  number  of  active  members  shall  be  limited  to  eighty-five. 

The  number  of  emeritus  members  shall  be  unlimited. 

The  number  of  honorary  members  shall  be  limited  to  twenty-five. 

ARTICLE    IV 
Election  of  Active  Members 

Nominations  to  membership,  signed  by  two  members  of  the  Society, 
must  be  made  in  writing  at  least  one  meeting  prior  to  election. 

Nomination  should  be  made  to  the  Secretary,  whose  duty  it  shall 
be  to  require  the  nominators  to  write  a  personal  letter  endorsing  and 
stating  the  qualifications  of  the  nominee,  and  at  the  same  time  furnish- 
ing a  list  of  the  nominee's  professional  positions  and  publications,  with 
reprints  of  the  latter,  when  obtainable. 

It  shall  be  the  duty  of  the  Secretary  to  transmit  to  the  Chairman  of 
the  Council  all  the  above  papers  pertaining  to  each  nominee,  at  least 
three  months  prior  to  his  possible  election. 
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The  Chairman  of  the  Council  shall  transmit  the  above-named 
papers  to  the  other  members  of  the  Council  in  the  order  of  their 
seniority  as  Council  members,  the  junior  member  of  the  Council 
returning  them  to  the  Secretary. 

It  shall  also  be  the  duty  of  the  Secretary  to  furnish  a  printed  list 
of  all  nominees  at  least  once  a  year  to  every  member  of  the  Society, 
and  it  shall  be  the  duty  of  the  members  of  the  Society,  without  solicita- 
tion, to  furnish  the  Council  with  any  information  that  they  may  possess 
as  to  the  fitness  of  the  nominees  to  become  members  of  the  Society. 

On  nomination  by  the  Council,  members  shall  be  elected  by  the 
Society  by  ballot.  A  two-thirds  vote  of  the  members  present  shall  be 
necessary  for  election. 

ARTICLE  V 
Election  of  Emeritus  and  Honorary  Members 

Active  members  who  have  served  fifteen  years  and  have  paid  all 
their  dues,  may  on  their  request  and  on  the  recommendation  of  the 
Council  be  made  emeritus  members.  They  shall  be  entitled  to  attend 
meetings  and  read  papers,  when  they  so  desire,  but  cannot  vote. 

Physicians  of  sufficient  eminence  to  merit  the  distinction  may  be 
elected  honorary  members,  to  a  number  not  exceeding  twenty-five. 
Such  members  shall  be  entitled  to  attend  all  meetings  and  take  part 
in  the  proceedings,  but  cannot  vote.  Honorary  members  shall  be 
elected  in  the  same  way  as  active  members. 

ARTICLE   VI 
Initiation  Fee  and  Annual  Dues 
Election  to  membership  shall  be  completed  by  the  payment  of  an 
initiation  fee  of  $10. 

Each  active  member  shall  pay  an  annual  fee,  the  amount  of  which 
shall  be  decided  at  each  annual  meeting. 

Emeritus  and  honorary  members  shall  be  exempt  from  fees. 

ARTICLE   VII 
Officers 
The  officers  shall  consist  of  a  President,  Vice-President,  Secretary, 
Recorder  [and  Editor],  Treasurer  and  a  Delegate  to  the  Congress  of 
Physicians  and  Surgeons. 

The  officers  shall  be  elected  annually  on  nomination  by  the  Council. 
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ARTICLE    VIII 

Duties  of  Officers 

The    duties     of    the     President,     Vice-President,     Secretary     and 

Treasurer  shall  be  those  usual  to  these  offices.     The  Recorder    [and 

Editor]    shall  secure  the  papers  read  and  see  that  proper  notes   are 

taken   of   the    discussion   thereon    for   the   use   of    the    committee    on 

publication. 

ARTICLE    IX 

The  Council 

The  Council  shall  consist  of   seven  members,   the   senior  member 

being  Chairman.     One  member  of  the  Council  shall  be  elected  each 

year.     Four  members  shall  constitute  a  quorum.     The  senior  member 

shall   retire   at   the   end   of   each   year   and   shall   not   be   immediately 

eligible  to  reelection. 

ARTICLE    X 

Duties  of  Council 
The   duties   of   the   Council   shall   be  to  consider   nominations    for 
membership  and  report  them  to  the  Society.     The  votes  of  four  mem- 
bers of  the  Council  shall  be  required   for  nomination.     The   Council 
shall  also  nominate  the  officers  of  the  Society  and  shall  decide  the  time 

and  place  of  meeting. 

ARTICLE   XI 

Committee  of  Arrangements 

The   President,   Secretary  and  the  Chairman  of  the  Council  shall 

constitute  a  committee  of  arrangements,  the  President  being  chairman 

of  this  committee.     They  shall  arrange  the  details  of  the  meeting  and 

the  preparation  of  the  program,  and  they  shall  have  the  authority  to 

invite  guests  to  attend  the  meeting  and  to  participate  in  the  discussion. 

ARTICLE    XII 
Publication  Com  in  it  tee 

The  Secretary.  Treasurer  and  Recorder  shall  constitute  a  com- 
mittee on  publication,  to  which  shall  be  referred  all  papers,  reports  and 
other  matters  intended  for  publication. 

All  papers  presented  shall  become  the  property  of  the  Society. 

ARTICLE    XIII 
Amendments  of  Constitution  and  By-Laws 
Proposals   for  amendments  of  the  constitution   and  by-laws  must 
have  been  made  at  the  meeting  previous  to  that  at  which   they  are 
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voted  on,  the  notice  for  which  shall  contain  an  announcement  of  the 
proposed  changes.  Such  changes  shall  require,  for  their  adoption,  an 
affirmative  vote  of  three-fourths  of  the  active  members  present. 

ARTICLE    XIV 
Termination  of  Membership 

A  member  may  be  expelled  from  the  Society  for  conduct  unbe- 
coming a  physician  and  a  gentleman.  In  such  cases,  formal  charges 
must  be  made  in  writing  by  two  members,  which  shall  be  referred  to 
the  Council. 

Active  membership  shall  lapse  for  any  one  of  the  following 
reasons : 

(1)  Absence  from  two  consecutive  meetings  without  excuse 
acceptable  to  the  Council.  The  Secretary  shall  notify  members  one 
vear  before  date  of  possible  lapse;  (2)  non-payment  of  dues  for  two 
years,  two  notifications  having  been  sent  by  the  Treasurer. 

ARTICLE    XV 
Quorum 

Any  number  of  members  present  at  the  appointed  time  of  the 
annual  meeting  shall  constitute  a  quorum  for  the  transaction  of  ordi- 
nary business,  but  for  the  election  of  members  fifteen  shall  be  neces- 
sary for  a  quorum  ;  and  for  the  expulsion  of  members,  or  for  altering 
the  constitution  and  by-laws,  twenty-five  members  shall  be  necessary. 

ARTICLE    XVI 
Order  of  Business 

1.  The  President  shall  call  the  meeting  to  order  and  deliver  an 
annual  address.  In  his  absence  the  Vice-President  shall  preside,  and  in 
the  absence  of  all  these  officers,  the  Chairman  of  the  Council. 

Adopted  May  28.  1909. 

2.  Papers  shall  not  exceed  fifteen  minutes  in  the  reading.  In  the 
discussion  following  the  reading  of  such  papers,  remarks  shall  be 
limited  to  five  minutes.  Should  any  paper  be  too  long  to  be  read  in 
fifteen  minutes,  the  writer  must  prepare  an  abstract  which  can  be  read 
within  that  time.  All  papers  must  be  handed  to  the  secretary  at  the 
time  they  are  presented,  and  that  the  copy  of  the  discussion  by  a  mem- 
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ber  must  be  returned  to  the  Recorder  in  three  weeks  from  the  time  it 
was  sent  or  the  discussion  will  be  published  as  reported. 

Amended  May  26,  1915. 

3.  At  the  business  session  the  report  of  the  Council  as  a  committee 
on  nominations  to  office  and  to  membership,  shall  be  made,  and  ballot 
shall  be  held  thereon. 

Amended  Jan.  4,  1921. 
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MINUTES    OF    THE    THIRTY-THIRD    ANNUAL    MEETING 
OF    THE    AMERICAN  PEDIATRIC    SOCIETY 

Held  at  the  New  Ocean  House,  Szvumpscott,  Mass., 
June  2,  3  and  4,  1921. 

The  meeting  was  called  to  order  at  10:00  a.  m.  by  the  President, 
Dr.  John  Howland  of  Baltimore. 

The  following  members  were  present  during  the  sessions :  Drs. 
Isaac  A.  Abt,  Chicago ;  George  N.  Acker,  Washington,  D.  C. ;  Samuel 
A.  Adams,  Washington.  D.  C. ;  Frederic  H.  Bartlett,  New  York ;  K.  D. 
Blackfan,  Cincinnati;  Henry  Ingersol  Bowditch,  Boston;  Joseph  Bren- 
nemann,  Chicago ;  Howard  Childs  Carpenter,  Philadelphia ;  Walter 
Lester  Carr,  New  York ;  Henry  Dwight  Chapin,  New  York  ;  Frank 
Spooner  Churchill,  Milton,  Mass. ;  Thomas  B.  Cooley,  Detroit ;  D. 
Murray  Cowie,  Ann  Arbor.  Mich. ;  Lawrence  R.  DeBuys,  New 
Orleans;  Percival  J.  Eaton,  Pittsburgh;  Charles  A.  Fife,  Philadelphia; 
E.  C.  Fleischner,  San  Francisco ;  Rowland  G.  Freeman,  New  York ; 
Alfred  Friedlander,  Cincinnati;  J.  Claxton  Gittings,  Philadelphia;  E.  E. 
Graham,  Philadelphia  ;  J.  P.  Crozer  Griffith,  Philadelphia ;  Clifford  G. 
Grulee,  Chicago ;  S.  McC.  Hamill,  Philadelphia ;  Royal  S.  Haynes,  New 
York ;  Henry  Heiman,  New  York ;  Henry  F.  Helmholz,  Rochester, 
Minn.;  Charles  Herrman,  New  York;  Alfred  F.  Hess,  New  York; 
L.  Emmett  Holt,  New  York ;  B.  Raymond  Hoobler,  Detroit ;  John 
Howland,  Baltimore ;  Charles  G.  Kerley,  New  York ;  J.  H.  Mason 
Knox,  Jr.,  Baltimore ;  Maynard  Ladd,  Boston  ;  L.  E.  LaFetra,  New 
York ;  Wm.  Palmer  Lucas,  San  Francisco ;  A.  Graeme  Mitchell,  Phil- 
adelphia ;  J.  Lovett  Morse,  Boston ;  Edwards  A.  Park.  Baltimore  ;  R. 
Langley  Porter,  San  Francisco;  John  Ruhrah,  Baltimore;  Oscar  M. 
Schloss,  New  York ;  Frederic  W.  Schultz,  Minneapolis ;  Richard  M. 
Smith,  Boston ;  Charles  Hendee  Smith,  New  York  ;  Thomas  S.  South- 
Worth,  New  York;  Fritz  B.  Talbot,  Boston;  Philip  Van  Ingen,  New 
York;  Borden  S.  Veeder,  St.  Louis;  Herbert  B.  Wilcox,  New  York, 
and  J.  E.  Winters,  New  York. 

During  the  meeting  the  following  visitors  were  introduced :  Drs. 
J.  B.  Aneny,  Johnstown ;  A.  H.  Barclay,  Chicago ;  George  E.  Baxter, 
Chicago ;  Walter  Boothby,  Rochester,  Minn. ;  Albert  H.  Byfield.  Iowa 
City;  H.  J.  Cartin.  Johnstown.  Pa.;  Merrill  E.  Champion,  Boston; 
Floyd   Clarke,    Omaha ;  W.    O.    Colburn,   Lincoln,   Neb. ;   WToodward 
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Colby,  St.  Paul;  E.  C.  Copeland,  Washington,  D.  C. ;  L.  W.  Elias, 
Asheville ;  Seymour  Fiske,  Boston ;  John  A.  Foote,  Washington.  D.  C. ; 
S.  A.  Griffin,  Toledo ;  Jos.  A.  Henske,  Omaha  ;  Harold  K.  Faber,  San 
Francisco ;  C.  K.  Johnson,  Burlington,  Vt. ;  Basil  B.  Jones,  Boston ; 
Ko  Mita,  Fukuoka,  Japan ;  P.  D.  McCornack,  Spokane ;  B.  A.  Mel- 
gaard,  Sioux  City;  Clifford  Mercer,  Syracuse;  W.  A.  Mulherin, 
Augusta,  Ga. ;  A.  H.  Parmalee,  Oak  Park,  111. ;  F.  N.  Rogers,  Man- 
chester ;  Philip  S.  Potter,  Syracuse ;  Mary  Putnam,  Boston ;  A.  J.  Scott, 
Jr.,  Los  Angeles;  Martin  J.  Synott,  Montclair.  N.  J.;  James  Tauson, 
Boston ;  A.  J.  Thornton,  San  Diego ;  F.  Vander  Bogert,  Schenectady ; 
John  H.  West,  Easton,  Pa.;  W.  A.  Wood.  Oakland;  Mary  Wright, 
Boston;  Richard  A.  Bolt,  Baltimore,  and  E.  W.  Murray,  Newark. 
The  following  papers  were  presented: 

1.  Dr.  John  Howland,  Presidential  Address,  "Prolonged  Intolerance 
to  Carbohydrates." 

2.  Dr.  William  Palmer  Lucas :  "Blood  Studies  in  New-Born 
Infants." 

The  paper  was  discussed  by  Drs.  Helmholz,  Hess,  Talbot.  Carr, 
Cowie  and  Lucas. 

3.  Drs.  Clifford  C.  Grulee  and  B.  E.  Bonar:  "Some  Observations 
on  the  So-called  Inanition  Temperature  of  the  New-Born." 

This  paper  was  discussed  by  Drs.  Freeman  and  Grulee. 

4.  Dr.  Walter  Lester  Carr :  "A  Clinical  Report  of  Simple  Methods 
in  the  Care  of  Premature  Babies." 

This  paper  was  discussed  by  Drs.  Chapin,  Abt,  LaFetra,  Talbot, 
Bartlett,  Griffith  and  Carr. 

5.  Drs.  Charles  Gilmore  Kerley,  Edward  |.  Lorenz,  Jr.,  and  Roger 
H.  DuBose:  "Faulty  Development  in  Children.  A  Review  of  Our 
Case  Histories." 

This  paper  was  discussed  by  Drs.  Holt.  Abt,  Brennemann,  Chapin, 
Porter,  Eaton,  Abt,  Kerley  and  Holt. 

6.  Dr.  Langley  Porter:  "Some  Results  of  Studies  on  Anaerobic 
Bacteria  in  the  Infant  Intestine." 

This  paper  was  discussed  by  Drs.  Knox  and  Porter. 

7.  Dr.  Henry  Heiman  :  "Pneumococcus  Peritonitis  in  Infancy  and 
Childhood." 

This  paper  was  discussed  by  Drs.  Schloss.  Holt,  Herrman,  Abt, 
Kerley.  Griffith,  Fleischner,  Schloss  and  Heiman. 
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8.  Dr.  J.  P.  Crozer  Griffith:  "Some  Remarks  on  the  Elements  of 
Diet  in  Infancy,  with  Special  Reference  to  the  Employment  of  the 
Czerny  and  Kleinschmidt  Butter-Flour  Mixture." 

9.  Dr.  A.  Graeme  Mitchell:  "Personal  Experiences  in  Feeding 
Infants  the  Czerny  and  Kleinschmidt  Butter-Flour  Mixture." 

These  papers  were  discussed  by  Drs.  Kerley,  Schloss,  Chapin, 
Holt,  Hess,  Gittings,  Griffith  and  Mitchell. 

10.  Dr.  Henry  Dwight  Chapin:  "The  Use  of  Thick  Cereal  Mix- 
tures in  Difficult  Feeding  Cases." 

This  paper  was  discussed  by  Drs.  Ladd.  Charles  Hendee  Smith. 
Heiman,  Griffith.  Freeman,  Kerley,  Porter,  Abt,  Blackfan  and  Chapin. 

11.  Dr.  Thomas  S.  Southworth  :  "A  Critical  Consideration  of  the 
Four  Hour  Nursing  and  Feeding  Interval." 

This  paper  was  discussed  by  Dr.  Brennemann. 

12.  Drs.  Edwards  A.  Park.  P.  G.  Shipley,  E.  V.  McCollum  and 
Miss  Nina  Simmonds  :  "The  Organic  Factor  Entering  Into  the  Etiology 
of  Rickets." 

This  paper  was  discussed  by  Drs.  Hess,  Chapin.  LeFetra  and  Park. 

13.  Dr.  Maynard  Ladd:  "The  Effect  of  Compressed  Yeast  in  the 
Food  of  Infants." 

This  paper  was  discussed  by  Drs.  Carr,  Herrman,  Porter,  Ladd  and 
Holt. 

14.  Dr.  L.  Emmett  Holt  and  Mis>  Helen  L.  Fales :  "Protein 
Requirements  for  Children." 

This  paper  was  discussed  by  Drs.  Talbot  and  Holt. 

15.  Dr.  Alfred  F.  Hess:  "An  Interpretation  of  the  Seasonal  Inci- 
dence in  Rickets." 

This  paper  was  discussed  by  Drs.  Freeman.  Fleischner.  DeBuys, 
Brennemann,  Heiman  and  Hess. 

16.  Dr.  Kenneth  D.  Blackfan  and  Karl  F.  Little  :  "A  Clinical  and 
Roentgenological  Study  of  the  Enlarged  Thymus  in  Infants." 

This  paper  was  discussed  by  Drs.  Schloss.  Friedlander,  Ladd, 
Fleischner,  Kerlev.  Brennemann.  DeBuys,  Talbot,  Porter,  Herrman, 
Freeman.  Griffith.  Blackfan  and  by  special  invitation  Mr.  Little. 

17.  Dr.  Toseph  Brennemann:  "The  Abdominal  Pain  of  Throat 
Infections." 
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18.  Dr.  L.  R.  DeBuys :  "Observations  Made  in  a  Series  of  Three 
Hundred  Tonsil  and  Adenoid  Cases." 

This  paper  was  discussed  by  Drs.  Richard  M.  Smith,  Hess,  Charles 
Hendee  Smith,  Veeder,  Carr,  Porter,  Chapin,  Ladd,  Lucas  Southworth, 
Gittings,  Hamill  and  DeBuys. 

19.  Dr.  Fritz  B.  Talbot:  "Severe  Infantile  Malnutrition  ('Infantile 
Atrophy'),  the  Energy  Metabolism  with  Report  of  a  New  Series  of 
Cases." 

This  paper  was  discussed  by  Drs.  Southworth,  Holt,  Bartlett,  Helm- 
holz  and  Talbot. 

20.  Drs.  Oscar  M.  Schloss,  Harry  Bakwin  and  M.  Greenberg: 
"Studies  on  Sugar  Tolerance." 

This  paper  was  discussed  by  Drs.  Friedlander  and  Schloss. 

21.  Drs.  Borden  S.  Veeder  and  T.  C.  Hemplemann:  "A  Febrile 
Exanthem  Occurring  in  Childhood." 

This  paper  was  discussed  by  Drs.  Griffith,  Freeman,  Cooley,  Ruhrah, 
Helmholz,  Gittings,  Heiman,  Brennemann  and  Veeder. 

22.  Dr.  Frederic  H.  Bartlett :  "The  Indications  for  Removal  of  the 
Spleen  in  Infants  and  Children." 

This  paper  was  discussed  by  Drs.  Herrman,  Veeder,  Brennemann, 
Abt,  Hess,  Morse,  Heiman  and  Bartlett. 

23.  Dr.  Charles  Hendee  Smith:  "The  Diagnosis  of  Tuberculosis 
in  Childhood." 

This  paper  was  discussed  by  Drs.  Talbot,  Brennemann,  Lucas, 
Porter,  Fleischner,  Gittings,  Hamill  and  Smith. 

24.  Dr.  Frank  Spooner  Churchill:  "Certain  Aspects  of  School 
Medical  Inspection." 

25.  Dr.  Richard  M.  Smith:  "Respiratory  Infections  in  School 
Children." 

These  papers  were  discussed  by  Drs.  Herrman,  Freeman,  Carr  and 
Smith. 

26.  Drs.  Thomas  B.  Cooley  and  Wyman  C.  Cole:  "Breast  Feeding 
Possibilities  in  a  Small  Industrial  Community." 

This  paper  was  discussed  by  Drs.  Charles  Hendee  Smith,  South- 
worth,  Griffith  and  Cooley. 

27.  Dr.  J.  H.  Mason  Knox,  Jr.:  "The  Health  Center— What  It 
May  Mean  to  a  Community." 
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28.  Dr.  E.  C.  Fleischner :  "The  Management  of  a  Diphtheria  Out- 
break in  a  Private  School." 

29.  Dr.  Alfred  Friedlander :  "Myocardial  Degeneration  in  Con- 
genital Syphilis." 

This  paper  was  discussed  by  Dr.  Yeeder. 

30.  Drs.  J.  Claxton  Gittings  and  John  D.  Donnelly:  "The  Clinical 
Value  of  Intraperitoneal  Injections  of  Salt  Solution." 

This  paper  was  discussed  by  Dr.  Schloss. 

31.  Dr.  Henry  F.  Helmholz :  "Modes  of  Infection  in  Pyelitis." 
This  paper  was  discussed  by  Drs.  Richard  M.  Smith,  Heiman  and 

Helmholz. 

32.  Dr.  John  Lovett  Morse:  "Calcification  of  the  Skin  in  a  Child." 
This  paper  was  discussed  by  Drs.  Brennemann  and  Morse. 

33.  Dr.  Herbert  B.  Wilcox :  "Case  Report  on  Anomaly  of  the  Kid- 
ney in  a  Child,  with  Sudden  Uremia  and  Death  at  Ten  Months,  Fusion 
of  Three  Kidneys  Into  One." 

34.  Dr.  Charles  Herrman :  "Case  of  Dwarfism  Associated  with 
Congenital.  Heart  Disease." 

This  paper  was  discussed  by  Drs.  Griffith  and  Herrman. 

35.  Dr.  George  N.  Acker:  "A  Case  of  Meningitis  Due  to  the  Strep- 
tococcus Hemolyticus  with  Recovery." 

This  paper  was  discussed  by  Dr.  Heimann. 

36.  Dr.  Isaac  Abt :  "A  Human  Milking  Machine." 

37.  Dr.  L.  E.  LaFetra :  "Acute  Lymphatic  Leukemia  with  Lympho- 
matous  Changes  in  an  Infant  of  Five  Months." 

38.  Dr.  B.  Raymond  Hoobler :  "A  Case  of  Encephalitis  Lethargica 
in  New-Born." 

39.  Dr.  Percival  J.  Eaton:  "Rumination  in  a  Child." 
The  following  papers  were  read  by  Title : 

1.  Dr.  Augustus  Caille:  "Remarks  on  Left-Handedness  as  an  Edu- 
cational Problem." 

2.  Dr.  Henry  L.  K.  Shaw :  "Streptococcus  Meningitis  Treated  by 
Repeated  Lumbar  Punctures  with  Recovery." 

3.  Dr.  H.  M.  McClanahan :  "Report  of  Female  Infant  with  Double 
Inguinal  Hernia." 

4.  DeWitt  H.  Sherman:  "Toxic  Proteid  End-Products  the  Cause 
of  So-Called  Inanition  Fever." 

5.  Dr.  Henry  L.  K.  Shaw :  "Congenital  Atresia  of  the  Esophagus, 
with  Report  of  a  Case." 


6  Minutes  of  American   Pediatric  Society 

EXECUTIVE    SESSION 

The  business  meeting  of  the  Society  was  called  at  9:00  a.  m.,  June 
4,  with  the  president.  Doctor  Rowland,  in  the  chair. 

Dr.  LaFetra  presented  the  report  of  the  Committee  on  Resolutions 
as  follows : 

The  American  Pediatric  Society  has  learned  with  deepest  regret  of  the  sudden 
and  untimely  death  of  Dr.  Godfrey  Roger  Pisek.  In  his  passing  the  Society  feels 
that  it  has  lost  a  most  valuable  member,  who  freely  gave  his  services  to  the 
advancement  of  medical  science  and  to  the  good  of  humanity. 

The  Society  wishes  to  express  and  record  the  profound  sense  of  personal 
loss  to  its  members,  and  presents  its  deepest  sympathy  and  condolence  to  his 
wife  and  family. 

(Signed)         Henry  Dwight  Chapin, 
Linnaeus  E.  LaFetra. 

On  motion  the  resolution  was  unanimously  adopted. 

Dr.  Holt,  Chairman  of  the  Council,  presented  the  following  report : 

The  Council  recommends  the  following  members  be  excused  for  absence : 
Drs.  Caille,  Blackader,  Shaw,   Sherman  and   McClanahan. 

The  Council  recommends  that  the  secretary  notify  members  who  were  absent 
from  this  meeting,  and  not  excused,  of  the  necessity  of  attending  the  next 
meeting. 

Requests  were  received  from  Drs.  Winters,  Snow  and  Westcott  to  be  placed 
on  the  emeritus  list. 

The  Council  recommends  that  Drs.  Joseph  E.  Winters,  Irving  M.  Snow  and 
Thompson   S.   Westcott  be  made  emeritus  members. 

The  Council  recommends  that  Dr.  Oscar  M.  Schloss'  resignation  as  recorder 
and  editor  be  accepted  with  regret,  and  that  the  secretary  communicate  the 
thanks  of  the  Society  to  Dr.  Schloss  for  his  efficient  services  as  editor. 

The  report  of  the  treasurer,  Dr.  Charles  Hunter  Dunn,  was  received  and, 
after  examination  by  the  auditing  committee,   was   found  correct. 

The  Council  recommends  that  the  annual  assessment  for  the  ensuing  year 
be  $20. 

The  Council  recommends  that  the  Transactions  be  published  by  the  American 
Medical  Association. 

The  Council  announces  that  a  letter  has  been  received  from  the  secretary  of 
the  Congress  of  American  Physicians  and  Surgeons  announcing  next  year's 
meeting  would  be  held  in  Continental  Hall,  Washington,  D.  C,  May  2  and  3. 
and  that  the  executive  committee  of  the  Congress  had  appointed  Dr.  Samuel  S. 
Adams  a  member  of  the  committee  on  arrangements.  The  Council  recommends 
that  Monday,  May  1,  be  the  additional  day  for  our  meeting. 

The  Council  recommends  that  the  President  appoint  a  committee  of  three 
to  act  in  conjunction  with  similar  committees  from  the  American  Gynecological 
Society  and  the  American  Child  Hygiene  Association  as  an  Advisory  Committee 
on  Matters  Relating  to  Healtb. 

The  Council  suggests  the  matter  of  guests  be  discussed  at  the  business  meet- 
ing of  the  Society. 

The  Council  recommends  the  appointment  of  a  committee  of  two  to  ascertain 
the  sentiment  of  the  American  Gynecological  Society  and  the  American  Dermato- 
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logical   Society  now  meeting  in  this  hotel  as  to  the  advisability  of  withdrawing 
from  the  Congress  of  American  Physicians  and  Surgeons. 

The  Council  recommends  that  Dr.  Richard  M.  Smith  be  reappointed  as  the 
representative  of  our  Society  on  the  Medical  Advisory  Committee  of  the  Hygiene 
Division  of  the  Federal  Children's  Bureau. 

NOMINATION     OF    OFFICER? 

The  following  officers  are  recommended  for  election  for  the  ensuing  year: 

President:     Dr.  Maynard  Ladd. 

Vice-President:     Dr.  Percival  J.  Eaton. 

Secretary:     Dr.  Howard  Childs  Carpenter. 

Treasurer:     Dr.  Howard  Childs  Carpenter. 

Recorder  and  Editor:     Dr.  Joseph  Brennemann. 

Member  of  Council:     Dr.  Oscar  M.  Schloss. 

NEW      MEMBERS 

The  following  candidates  are  recommended  for  election  to  active  membership  : 

Dr.  Edwin  H.  Place.  Boston. 

Dr.  James  L.  Gamble,  Baltimore. 

Dr.  T.  C.  Hempelmann.  St.  Louis. 

Dr.  Julius  H.  Hess.  Chicago. 

Dr.  Harold  K.  Faber,  San  Francisco. 

Dr.  Lawrence  T.  Royster,  Norfolk. 

On  motion  duly  seconded  the  report,  with  the  recommendations  of 
the  Council,  was  adopted. 

It  was  moved  and  carried  that  the  number  of  visitors  to  our  annual 
meeting  be  unlimited,  but  guests  shall  be  restricted  to  those  especially 
invited  by  the  Committee  of  Arrangements. 

It  was  moved  and  carried  that  visitors  be  not  formally  introduced 
to  the  Society. 

AMENDMENT     TO     BY-LAWS 

The  Secretary  read  the  following  proposed  amendment  to  the 
By-Laws : 

Tn  Article  III,  "'three  classes  of  members"  be  changed  to  read  "four  classes 
of  members."  In  the  second  line  of  this  article,  insert  after  "2"  the  words 
"Associate  Members."  Change  "2"  and  "3"  to  read  "3"  and  "4."  At  the  end  of 
the  article  add,  ''The  number  of  Associate  Members  shall  be  limited  to  15." 

A  new  Article  V  to  read  :   The  Election  of  Associate  Members. 

The  nomination  and  election  of  Associate  Members  shall  be  the  same  as  for 
Active  Members.  Associate  Members  to  be  elected  for  a  period  of  three  years. 
They  may  present  one  paper  during  the  three  years. 

Old  Article  "V"  and  subsequent  articles  to  be  renumbered  so  as  to  read 
"6-7",  etc. 

Change  Article  VI.  insert  "Active"  before  the  word  "membership"  and 
insert  "Associate"  before  the  word  "Emeritus." 
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This  amendment  having  been  read  at  the  last  year's  meeting  was 
balloted  upon.  It  was  moved  and  carried  the  proposed  amendment  be 
not  adopted. 

The  Secretary  presented  the  second  proposed  amendment  to  the 
By-Laws : 

To  Article  XVI :  Section  3.  add  the  sentence,  "All  papers  must  be  handed  to 
the  secretary  at  the  time  they  are  presented,  and  that  the  copy  of  the  discussion 
by  a  member  must  be  returned  to  the  Recorder  in  two  weeks  from  the  time  it 
was  sent  or  the  discussion  will  be  published  as  reported." 

It  was  moved  and  carried  that  we  strike  out  the  word  "two"  before  "weeks" 
and  substitute  the  word  "three.* 

The  article  will  then  read:  1.  The  President  shall  call  the  meeting  to  order 
and  deliver  an  annual  address.  In  his  absence  the  vice-president  shall  preside, 
and  in  the  obsence  of  all  these  officers,  the  chairman  of  the  'council.  2.  Papers 
shall  not  exceed  fifteen  minutes  in  the  reading.  In  the  discussion  following  the 
reading  of  such  papers,  remarks  shall  be  limited  to  five  minutes.  Should  any 
paper  be  too  long  to  be  read  in  fifteen  minutes,  the  writer  must  prepare  an 
abstract  which  can  be  read  within  that  time.  All  papers  must  be  handed  to  the 
secretary  at  the  time  they  are  presented,  and  that  the  copy  of  the  discussion 
by  a  member  must  be  returned  to  the  Recorder  in  three  weeks  from  the  time 
it  was  sent  or  the  discussion  will  be  published  as  reported.  3.  At  the  business 
session  the  report  of  the  Council  as  a  committee  on  nominations  to  office  and 
to  membership  shall  be  made  and  ballot  shall  be  held  thereon." 

This  amendment  having  been  read  at  last  year's  meeting  was  then 
put  to  vote.    It  was  moved  and  carried  this  amendment  be  adopted. 

It  was  moved  and  carried  that  the  President  appoint  a  committee  of 
two  to  consider  the  advisability  of  the  Society  withdrawing  from  mem- 
bership in  the  Congress  of  American  Physicians  and  Surgeons,  and  that 
the  committee  be  requested  to  report  at  the  next  meeting. 

The  President  appointed  as  members  of  this  committee  Drs.  L. 
Emmett  Holt  and  Isaac  A.  Abt. 

It  was  moved  and  carried  the  Society  express  its  appreciation  of 
the  hospitality  and  pleasant  entertainment  extended  to  them  by  the 
Boston  members  and  their  wives. 

It  was  moved  and  carried  that  Mr.  Clement  R.  Kennedy,  manager 
of  the  New  Ocean  House,  be  given  a  vote  of  thanks  for  his  efforts  to 
promote  the  comfort  of  the  members  during  the  stay  in  his  hotel. 

Dr.  Richard  M.  Smith.  Chairman  of  the  Child  Hygiene  Committee, 
presented  the  following  report : 

It  was  moved  and  carried  the  report  be  accepted : 

Howard  Childs  Carpenter,  Secretary. 
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REPORT    OF    COMMITTEE    ON    CHILD    HYGIENE 

The  Secretary  of  the  Society  sent  the  Outline  for  Didactic  Instruction  in 
Preventive  Pediatrics-Child  Hygiene,  approved  by  the  Society,  to  71  Grade  A 
medical  schools,  14  Grade  B  medical  schools  and  5  Grade  C  medical  schools  in 
this  country  and  Canada,  with  a  letter  of  explanation  as  directed  by  the  Society. 

April  1  a  questionnaire  was  sent  by  the  Committee  to  all  of  these  medical 
schools  asking  for  a  report  of  the  instruction  given  on  child  hygiene.  Replies 
were  received  from  49  Grade  A  medical  schools  and  6  Grade  B  medical  schools. 
Ten  Grade  A  schools  give  instruction  only  in  the  first  two  years,  so  that  only 
the  laboratory  courses  are  included  in  the  curriculum.  Three  Grade  A  schools 
are  reorganizing  the  pediatric  department,  so  that  no  information  is  available.' 
One  Class  B  school  is  thus  far  giving  only  two  years  in  medicine. 

For  the  remaining  36  Grade  A  and  5  Grade  B  schools  the  answers  to  the 
questionnaire  were  as  follows : 

1.  Are  you  giving  instruction  to  undergraduates  on  child  hygiene? 

Yes :  34  Grade  A ;  3  Grade  B. 
No :  2  Grade  A ;  2  Grade  B. 

2.  If  so,  was  such  instruction  given  prior  to  the  present  school  year? 
Yes :  27  Grade  A ;  3  Grade  B. 

No :  7  Grade  A ;  2  Grade  B. 

Of  the  27  answering  yes  4  said  that  the  course  previously  had  been  much 
less  complete  than  the  one  given  this  year. 

3.  During  what  year  of  the  students'  course  is  instruction  given? 
Usually  in  the  third  or   fourth  year. 

4.  The  answers  to  this  question  were  often  very  indefinite  for  the  instruction 

was  not  separated  from  the  other  hours  in  pediatrics.     (Only  Grade  A 
schools  are  included  in  the  answers.) 
How   many  hours  ?     Eight   to   forty-eight. 
What  percentage  of  the  total  hours  in  pediatrics?     Five  to  ten  per  cent. 

(where  definitely  given). 
Number  of  hours  didactic?     Number  of  hours  practical?     Practical  usually 
about  double  the  didactic. 
Leland  Stanford  Junior  University,  San  Francisco,  Calif.:  11  hours,  8.3 

per  cent.    All  didactic  (lectures). 
University  of  California  Medical  School:  8  or  10  per  cent. 
University  of  Colorado  Medical  School :  Didactic,  5  per  cent.,  2  hours ; 

clinical,  10  per  cent.,  10  hours. 
University  of  Louisville  :  16  didactic.  32  practical. 
Tulane  University:  10  hours,  5.54  per  cent;  10  hours. 
Tufts    College    Medical    School :    6   hours,   2    hours    didactic,   4   hours 

practical. 
Detroit  College  of  Medicine:  2  hours  a  week  for  4  weeks  (practical). 
Cornell  University  Medical  College :  25  hours  didactic,  50  hours  prac- 
tical. 
St.  Louis  University  School  of  Medicine :  3  hours ;  3  hours  didactic. 
Harvard  Medical  School :  16  hours,  10  didactic,  6  practical ;  6  per  cent. 

of  the  total  hours  in  pediatrics. 
Western  Reserve  LTniversity:  33  hours,  13.3  per  cent.;   11  didactic,  22 

practical. 
Long  Island  College  Hospital:  15  hours,  5  per  cent;  15  hours  didactic. 


10  Minutes  of  American  Pediatric  Society 

Washington  University  School  of  Medicine:  6  per  cent.;  4  hours 
didactic,  8  hours  practical. 

University  of  Oklahoma  School  of  Medicine:  6  per  cent.;  didactic  120 
hours,  clinical  12,  dispensary  216. 

University  of  Virginia:  2  hours  a  week,  all  practical;  a  few  didactic 
lectures. 

University  of  Nebraska  College  of  Medicine :  2  hours  a  week ;  tubercu- 
lar clinic,  2  hours  a  week  in  Newborn  Clinic  ;  4  hours  didactic. 

5.  Has  the  outline  for  such  a  course  sent  by  the  American   Pediatric   Society 

been  of  value' 
Yes :  25  Grade  A ;  2  Grade  B. 
No :  3  Grade  A ;  1  Grade  B. 

6.  The   Committee   will  appreciate    any   suggestions   you    may   make    for   the 

improvement  of  the  outline. 
Two  practical  suggestions  were  made.  (1)  That  more  emphasis  be  laid  on 
the  opportunities  and  duties  of  the  physician  in  the  smaller  towns  and 
rural  communities.  (2)  That  a  bibliography  be  furnished,  and  in  this 
connection  student  reading  and  assignment  of  thesis  during  the  third 
year  course  on  some  subject  allied  to  child  hygiene. 


PROLONGED    INTOLERANCE    TO    CARBOHYDRATES 
JOHN'    HOWLAXD.    M.D. 

BALTIMORE 

With  a  high  appreciation  of  the  honor  paid  me  in  heing  elected  to 
preside  at  this  meeting,  I  ask  your  attention  to  a  short  discussion  of 
prolonged  carbohydrate  intolerance.  The  subject  has  been  chosen  for 
three  reasons :  the  frequency  of  the  condition,  its  importance  from  the 
nutritional  standpoint  and  because  I  hope  to  stimulate  an  interest  to 
inquire  more  deeply  into  a  subject  on  which  our  present  knowledge  is 
disappointingly  scanty.  I  shall  not  attempt  to  consider  all  the  aspects 
of  the  question  but  with  the  license  which  my  temporary  position 
affords  will  pass  rapidly  over  some  and  dwell  more  particularly  upon 
others. 

For  reasons  that  will  be  emphasized  later  careful  clinical  observation 
has  furnished  and  apparently  will  be  called  on  for  some  time  to  furnish 
information  regarding  the  beneficial  or  detrimental  effects  of  carbohy- 
drates on  the  processes  going  on  in  the  intestinal  tract.  The  clinical 
observation  must  be  very  critical.  It  may  lead  and  often  has  lead 
astray.  Granting  all  importance  to  the  results  of  clinical  observation, 
it  is  nevertheless  a  perfectly  fair  criticism  to  make  in  this  very  field  of 
discussion  that,  while  it  is  now  generally  appreciated  that  sugars  initiate 
and  perpetuate  diarrhea  and  are  capable  of  doing  a  great  amount  of 
damage,  it  took  many  years  to  arrive  at  this  realization  and  almost  all 
the  other  ingredients  of  milk  were  held  responsible  before  the  sugar. 
And  we  must  appreciate  that  from  clinical  experience  alone  we  can 
learn  little  of  the  normal  and  abnormal  processes  involved  in  the  diges- 
tion and  absorption  of  carbohydrates  or  the  factors  that  influence  these. 

An  intolerance  to  carbohydrates  may  be  a  very  temporary  matter. 
With  the  normal  vigorous  infant  or  young  child  the  intolerance  to  sugar 
that  is  present  during  diarrheal  disease  rapidly  disappears  and  with  the 
cessation  of  the  acute  symptoms  the  ability  to  digest  sugars  soon  turns. 
In  contrast  to  this  temporarv  intolerance,  the  intolerance  to  carbohy- 
drates in  the  class  of  cases  that  1  wish  to  discuss  is  prolonged.  It  may 
persist  for  months  and  it  often  does  for  years. 

Such  an  intolerance  may  be  encountered  even  with  children  who 
have  never  had  gastrointestinal  disease.    Except  for  the  disturbance  of 
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nutrition  caused  by  this  reaction  to  an  element  of  the  food,  they  appear 
normal.  The  tendency  is  for  these  children  to  have  diarrhea  even  when 
taking  woman's  milk.  It  is  apparently  the  sugar  and  not  the  fat  that  is 
responsible,  for  the  loose  stools  are  often  controlled  when  cow's  milk  is 
given.  Such  patients  have  been  classed  by  continental  writers  among 
the  "psychoneuropathic,"  those  with  an  unstable  and  very  susceptible 
nervous  system  in  whom  the  ordinary  stimulus  to  peristalsis  furnished 
by  substances,  especially  acids,  in  the  intestinal  tract  produces  a  response 
far  beyond  the  normal.  The  studies  of  Bahrdt  and  McLean  indicate 
that  the  sugar  is  responsible  for  the  diarrhea.  They  found  a  far  greater 
increase  of  volatile  fatty  acids  especially  acetic  acid  in  the  stools  of 
breast  fed  children  when  the  sugar  was  increased  than  when  the  fat 
of  the  food  was  increased.  That  it  is  the  sugar  that  is  at  fault  is  also 
suggested  by  the  satisfactory  influence  of  a  diet  deficient  in  carbohy- 
drate even  though  it  may  contain  a  considerable  proportion  of  fat. 

The  disturbance  in  these  patients  is  usually  attributed  to  something 
else  than  the  peculiarity  of  the  individual.  Wet  nurse  after  wet  nurse 
is  tried  with  the  hope  that  eventually  one  with  normal  milk  may  be 
found.  The  difficulty  of  properly  nourishing  these  infants  is  often 
extreme.  It  becomes  easier  with  advancing  age  and  eventually  a  toler- 
ance for  polysaccharids  is  established  on  which,  and  not  on  sugars, 
reliance  for  furnishing  carbohydrates  must  be  placed.  The  condition 
is  well  illustrated  by  a  child  who  came  under  observation  at  the  age 
of  two  months.  She  had  weighed  7^  pounds  at  birth.  She  was 
nursed  for  two  weeks  and  then  weaned  on  account  of  illness  of  the 
mother.  She  was  given  a  mixture  of  cow's  milk  and  water  with  a 
small  amount  of  milk  sugar.  On  this  feeding  she  developed  loose 
stools,  from  three  to  seven  a  day,  and  she  lost  a  slight  amount  of 
weight.  At  the  age  of  2  months  she  weighed  7  pounds.  For  several 
months  different  foods  were  tried,  buttermilk,  protein  milk,  milk  modi- 
fications with  and  without  sugar  and  breast  milk  alone  and  in  com- 
bination with  buttermilk.  With  breast  milk  even  in  small  quantity 
she  became  distended  and  developed  diarrhea.  On  diluted  cow's  milk 
without  sugar  or  on  protein  milk  she  had  loose  stools  but  she  held  her 
weight.  At  9  months  she  weighed  8  pounds,  half  a  pound  more  than 
at  birth.  At  this  time  farina  was  given.  She  responded  promptly 
with  diarrhea  and  loss  of  weight.  Her  diet  for  many  months  was 
protein  milk  and  curd.  At  a  year  she  weighed  less  than  9  pounds.  About 
this  time  on  the  same  diet  her  loose  stools  gradually  ceased  and  she 
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began  to  gain.  In  the  last  4  months  she  has  increased  5  pounds  in 
weight  and  now  though  small  is  a  plump,  vigorous  and  active  child, 
digesting  plain  milk  well  and  also  curd  and  a  moderate  amount  of 
farina. 

A  more  common  condition  and  a  more  important  one  is  the  pro- 
longed intolerance  that  develops  after  severe  diarrhea,  especially  after 
numerous  attacks  of  diarrhea.  Patients  exhibiting  this  peculiarity  are 
found  in  every  hospital,  especially  at  the  end  of  the  summer.  They 
remain  in  hospitals  for  many  weeks  and  months  and  constitute  some 
of  the  most  difficult  problems  of  infant  nutrition.  The  history  is 
usually  that  of  isolated  attacks  of  diarrhea.  Finally  there  is  continued 
diarrhea  with  any  kind  of  food.  The  children  are  emaciated  to  skele- 
tons. The  weight  remains  stationary  or  there  is  a  gradual  loss.  With 
cow's  milk  or  woman's  milk  the  diarrhea  continues.  It  may  even  do 
so  with  so  constipating  a  food  as  protein  milk.  Any  addition  of  sugar 
only  makes  conditions  worse  than  they  were  before.  Drugs  accom- 
plish next  to  nothing.  They  frequently  do  harm.  The  treatment  is 
e»entially  dietetic.  The  first  indication  is  to  reduce  the  carbohydrate 
to  the  lowest  limits  in  a  food  which  furnishes  the  other  requirements 
for  adequate  nutrition.  Nothing  can  compare  with  protein  milk  in 
this  respect.  It  allows  the  presence  of  fat,  protein  and  salts  with  a 
minimum  of  disturbing  sugar  and  it  furnishes  the  substances  necessary 
for  the  formation  of  insoluble  soaps.  One  would  be  hard  put  to  it 
to  treat  these  patients  without  protein  milk,  and  in  the  event  that  with 
this  food  diarrhea  continues  there  is  nothing  better  to  suggest.  One 
has  to  resist  the  desire  and  the  urging  to  add  carbohydrates  for  they 
usually  precipitate  trouble  again.  They  must  be  withheld  for  a  very 
long  time,  just  how  long  it  is  impossible  to  say  except  by  trial.  Con- 
servatism is  the  safe  procedure  and  yet  we  not  infrequently  meet 
with  proof  that  conservatism  may  be  carried  too  far.  Children  are 
taken  home  from  hospitals  against  advice  and  are  brought  back  in  a 
thriving  condition  upon  a  diet  against  which  the  parents  had  been 
especially  warned,  but  they  are  also  returned  in  a  moribund  condi- 
tion upon  a  similar  diet  and  more  often  the  latter  than  the  former. 
In  the  midst  of  all  the  difficulties  that  arise  with  these  patients  there  is 
one  favorable  consideration,  viz.  that  these  patients  are  usually  older 
infants.  The  younger  ones  do  not  survive  the  acute  attacks  of  diar- 
rhea. There  is,  therefore,  offered  the  opportunity  of  giving  to  them 
carbohvdrate  in  some  other  form  than  susjar.     It  is  difficult  to  under- 


14  Howland  :    Intolerance  to  Carbohydrates 

stand  why  and  yet  it  is  a  clinical  fact  that  a  polysaccharid  such  as 
farina  is  not  only  at  times  well  borne  but  may  even  have  a  marked 
constipating  effect.  Young  infants  usually  will  not  tolerate  this.  With 
older  infants  it  may  be  strikingly  successful.  When  carbohydrate 
in  any  form  is  tolerated,  proper  gain  and  development  are  practically 
assured  but  that  point  is  not  readily  reached.  One  history  will  illus- 
trate the  type,  though  there  are  many  variants.  A  child,  who  had 
never  been  very  large  or  vigorous,  chiefly  as  the  result  of  rickets  and 
numerous  infections,  among  them  pneumonia,  otitis  media,  cervical 
adenitis  with  abscesses,  etc.,  began  to  have  fever  when  15  months  old 
and  diarrhea  with  as  many  as  eighteen  stools  a  day.  There  was  no 
blood  in  the  stools  and  they  were  not  dysenteric  in  type.  He  lost 
weight  rapidly  at  first.  After  5  days  he  was  afebrile  but  the  diar- 
rhea continued.  The  stools  were  always  large  and  watery,  varying  in 
number  from  two  to  ten.  At  15  months  he  weighed  lOi/o  pounds. 
Despite  attempts  with  various  diets  he  did  no  more  than  maintain  his 
weight  for  many  months.  His  loose  stools  continued.  There  was 
more  consistency  to  them  when  he  took  curd  and  protein  milk  alone 
than  at  other  times.  His  diet  was  therefore  practically  confined  to 
these  articles  for  7^  months.  He  was  then  22  months  old.  An 
attempt  at  that  time  to  give  cereal  in  the  form  of  farina  was  singularly 
successful.  Not  only  did  it  cause  a  rapid  gain  in  weight  but  it  imme- 
diately changed  the  character  of  the  stools  so  that  they  became  very 
firm  and  the  child  obstinately  constipated.  In  the  following  month 
he  gained  three  pounds  and  was  then  able  to  take  a  much  more  varied 
diet. 

The  forms  of  carbohydrate  intolerance  that  have  been  described 
are  confined  almost  entirely  to  children  of  the  first  two  years.  Another 
form,  perhaps  the  most  striking  and  certainly  the  most  persistent, 
occurs  in  children  of  all  ages.  It  passes  under  a  variety  of  names. 
It  is  commonly  known  in  this  country  as  chronic  intestinal  indigestion, 
or  as  the  "Intestinal  Infantilism"  of  Herter ;  it  was  first  described  by 
British  authors  and  is  known  in  England  as  the  "Coeliac  Disease"  and 
to  the  Germans  as  "Schwere  chronische  Ernahrungstorung  jenseits 
des  Saugling-Alters."  There  is  no  unanimity  as  to  the  determining 
factors  in  the  condition  but  the  clinical  picture  is  sufficiently  charac- 
teristic. A  child  18  months  or  older,  very  often  following  dysentery 
or  a  severe  attack  of  diarrhea,  has  loose  stools  from  time  to  time  with 
loss  of  weight.    The  condition  improves  somewhat  between  the  attacks 
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but  sooner  or  later  a  relapse  occurs  and  there  is  a  renewed  loss  of 
weight.  The  relapses  are  increasingly  severe.  Eventually  there  is  a 
condition  of  marked  malnutrition  in  a  peevish,  fretful  but  often  pre- 
cocious child.  The  abdomen  is  distended,  at  first  intermittently  and 
then  nearly  constantly.  The  stools  are  never  normal.  Even,  between 
the  attacks  of  diarrhea  they  are  large,  light  gray  in  color,  often  frothy 
and  usually  very  foul.  Sometimes  constipation  alternates  with  diar- 
rhea. Gas  is  passed  in  large  amount  and  to  this  the  distention  is  due. 
Matters  go  on  thus  nearly  indefinitely.  All  kinds  of  food  are  tried 
and  many  physicians  are  consulted.  Growth  suffers  in  proportion  to 
the  length  of  time  that  symptoms  persist  and  many  children  are  greatly 
below  the  average  height.  It  is  a  question  whether  they  ever  regain 
normal  stature.  Such  children  are  in  danger  from  any  intercurrent 
infection,  especially  one  of  the  gastrointestinal  tract.  It  is  however 
remarkable  to  what  a  degree  of  malnutrition  some  of  these  children 
may  be  reduced  and  yet  eventually  improve. 

Theories  as  to  the  causation  of  this  condition  are  hard  to  sub- 
stantiate. There  have  been  many  claimants  for  a  bacterial  origin. 
Herter  was  the  first  of  these.  The  theory  of  bacteria  as  a  cause, 
however,  cannot  be  intelligently  discussed  until  we  know  more  about  the 
possibility  of  changing  the  flora  of  the  intestines  by  alterations  in  the 
diet  or  by  the  artificial  implantation  of  bacteria.  The  sharp  differen- 
tiation between  fermentative  and  putrefactive  types  of  bacteria  loses 
most  of  its  importance,  since  it  has  been  shown  that  the  same 
bacterium  may  produce  fermentation  or  putrefaction  depending  upon 
the  culture  media  upon  which  it  is  grown. 

The  question  of  an  insufficiency  of  bile  or  of  intestinal  ferments 
cannot  be  settled  with  our  present  knowledge.  In  almost  all  the 
diseases  of  the  intestine  in  infancy  and  childhood  the  ferments  are 
qualitatively  present  and  we  have  no  means  of  measuring  them  quan- 
titatively. The  appearance  of  the  stools  suggests  acholia  but  chemical 
examination  shows  bile.    At  present  we  may  theorize  but  not  prove. 

It  is  possible  to  speak  with  more  assurance  regarding  the  treat- 
ment. From  clinical  experience  it  has  been  found  that  of  all  the 
elements  of  the  food  carbohydrate  is  the  one  which  must  be  excluded 
rigorously ;  that  with  this  greatly  reduced  the  other  elements  are  almost 
always  well  digested  even  though  the  absorption  of  fat  may  not  be 
so  satisfactory  as  in  health. 
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It  may,  perhaps,  be  permissible  to  liken  the  treatment  of  this  dis- 
ease to  that  of  diabetes.  In  the  one  there  is  an  intestinal  intolerance, 
in  the  other  an  endogenous  intolerance  to  carbohydrate.  The  toler- 
ance of  the  diabetic  is  diminished  by  an  overstrain  and  so  is  the 
tolerance  of  the  intestine.  In  either  case  the  tolerance  tends  to  increase 
if  it  is  guarded  from  strain.  The  diabetic  is  doing  badly  when  there 
is  sugar  in  the  urine.  The  child  with  chronic  intestinal  indigestion  is 
doing  badly  so  long  as  his  distention  continues  and  his  stools  are  foamy 
and  not  firm,  even  in  the  absence  of  more  serious  diarrhea.  His  toler- 
ance is  always  being  strained  and  his  factor  of  safety  is  growing 
smaller.  A  catastrophe  is  bound  to  occur  sooner  or  later.  The 
indication  is  to  give  such  a  food  that  the  stools  become  homogeneous 
and  formed  disregarding,  it  may  be  for  the  moment,  any  consideration 
of  weight.  The  dietary  treatment  may  be  divided  into  three  stages. 
First,  that  with  protein  milk  alone.  From  an  experience  with  more 
than  thirty  such  patients  it  can  be  said  that  more  than  any  other  food 
this  is  likely  to  bring  satisfactory  results.  It  is  preferable  to  butter- 
milk on  account  of  its  somewhat  higher  caloric  value  and  especially 
because  of  the  far  lower  sugar  content.  How  long  the  first  stage,  that 
of  protein  milk  alone,  should  be  continued  depends  upon  the  intestinal 
reaction  and  somewhat  upon  the  age  of  the  child  but  usually  it  need 
not  be  long,  a  matter  of  days  or  a  few  weeks.  It  should  be  continued 
until  the  stools  are  firm,  the  distention  very  slight,  the  gas  not  in 
excess  and  the  appetite  good. 

The  diet  of  the  second  stage  consists  of  protein  milk  as  a  basis 
reinforced  by  almost  pure  protein  foods.  These  include  curd  without 
whey,  scraped  meat,  certain  forms  of  cheese,  egg  white  and  eventually 
the  whole  egg.  The  duration  of  this  stage  is  many  months,  it  may  be 
years. 

It  is  reasonable  to  ask  is  this  an  ideal  diet  and  is  it  an  adequate 
diet?  No  one  would  say  that  it  is  ideal.  We  may  dismiss  that  ques- 
tion at  once.  But  it  is  adequate.  A  child  may  take  such  food  for  a 
long  time  with  nothing  but  benefit  and  with  a  continued  gain  in  weight. 
Indeed  the  .gain  is  often  very  rapid. 

Such  a  food  supplies  all  the  requisites  for  growth.  There  is  suf- 
ficient fat  and  salts  and  protein  of  the  best  kind  in  abundance.  There 
is  a  luxus  consumption  of  protein  but  no  harm  results  from  it.  Is 
the  carbohydrate  so  low  that  there  is  danger  of  acetone  body  acidosis? 
Far  from  it.     There  is  enough  sugar  in  the  milk,  small  as  the  amount 
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is,  to  guard  against  this.  There  is  in  addition  a  large  amount  of  car- 
bohydrate available  from  the  protein.  With  this  diet  there  is  no  danger 
of  a  lack  of  vitamines,  the  fear  of  the  present  day.  Vitamine  A  is 
supplied  by  the  sufficient  fat  of  protein  milk,  which  is  for  this  reason 
much  to  be  preferred  to  buttermilk,  vitamine  B  is  supplied  by  the  whey 
of  the  buttermilk  and  the  antiscorbutic  factor  can  be  given  in  the  form 
of  orange  juice  or  tomato  juice  as  with  any  other  diet  consisting  chiefly 
of  milk. 

The  third  stage,  that  in  which  carbohydrates  are  added,  is  the  really 
difficult  one.  The  addition  must  be  made  very  gradually  with  the  most 
careful  observation  of  the  digestive  capacity.  As  with  diabetes  the 
low  carbohydrate  vegetables  form  a  convenient  starting  point.  When 
the  5  per  cent,  can  be  well  borne  the  10  per  cent,  may  tentatively  be 
added.  Bread,  cereals  and  potato  are  the  last  articles  that  can  be 
allowed.  The  treatment  is  time  consuming  but  these  patients  well 
repay  the  effort  expended  on  them.  They  do  not  remain  semi-invalids. 
Many  become  vigorous  and  strong,  some  even  with  no  trace  of  dietary 
idiosyncracies,  some  with  a  digestion  that  must  be  treated  with  care. 

The  history  of  two  patients  will  indicate  that  the  diet  may  be  com- 
posed largely  of  protein  for  a  long  time  with  no  detriment  but  much 
benefit. 

REPORT     OF     CASES 

Case  1. — A.  F.,  22  months  of  age.  was  nursed  for  six  months  and  then  weaned. 
She  did  well  until  she  was  16  months  of  age  when  she  was  supposed  to  have 
"grippe"  and  was  sick  for  a  week  with  a  severe  cold  and  fever.  During  that 
period  she  had  diarrhea,  the  stools  were  large,  offensive  and  contained  much 
mucus.  After  this  attack  she  was  now  better,  now  worse,  generally  the  latter. 
There  were  attacks  of  diarrhea  with  loss  of  weight.  Between  them  she  did  no 
more  than  hold  her  own.  She  became  weak  and  peevish.  Her  abdomen  increased 
in  size  to  such  an  extent  that  she  was  believed  to  have  tuberculous  peritonitis. 

When  seen  at  22  months  of  age  her  weight  was  IIV2  pounds.  She  was  on  a 
general  diet  and  had  large,  loose,  foul,  undigested  stools.  On  protein  milk  and 
curd  her  improvement  was  at  first  slow.  The  first  change  was  a  lessening  of 
the  distention  and  an  improvement  in  disposition.  She  lost  a  pound  in  three 
days.  It  required  two  weeks  to  regain  this.  Thereafter  her  progress  was  steady. 
She  gained  10  pounds  in  a  year  on  a  diet  of  protein  milk,  curd  and  meat.  Carbo- 
rydrates  were  not  added  to  her  diet  for  16  months. 

Case  2. — A  child  aged  4  years,  quite  well  up  to  that  time  upon  a  general  diet, 
developed  in  the  summer  loose,  frothy  stools.  She  would  have  three  or  four 
of  these  for  a  few  days  and  then  would  be  constipated.  She  lost  weight,  had 
no  appetite,  was  apathetic  and  her  abdomen  increased  in  size.  Matters  continued 
in  this  way  for  a  year  and  a  half  when  she  came  under  observation  at  5Y2  years. 
She  was  greatly  emaciated,  weighing  22  pounds.  Her  abdomen  was  very  large, 
21',  inches  larger  than  her  head.    There  was  nothing  else  of  note  other  than  great 
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lethargy.  Her  diet  was  protein  milk  and  curd.  It  was  two  weeks  before  her 
appetite  improved  much.  During  that  time  there  was  very  little  change  in 
weight.  Thereafter  she  gained  4  pounds  in  a  month  on  the  same  diet  and  was 
discharged  from  the  hospital.  She  continued  on  this  diet  without  change  but 
for  the  addition  of  eggs  and  meat.  In  the  eight  following  months  she  gained 
18  pounds. 

It  may  appear  that  all  <<\  this  that  has  been  said  is  very  self  evident. 
It  is.  But  numerous  are  the  errors  that  are  committed  with  these 
children  either  from  a  failure  to  understand  the  food  element  at  fault 
or  from  a  fear  to  eliminate  this  almost  entirely  from  the  diet.  As  with 
diabetes  a  rational  program  must  be  instituted  and  a  definite  method 
of  progress  outlined.  Halfway  measures  are  quite  unavailing  and 
cause  only  loss  of  time  which  is  a  serious  matter  for  the  time  required 
for  a  cure  is  years.    The  patience  of  everyone  is  taxed  to  the  utmost. 

From  clinical  observation  we  can  be  very  sure  that  there  is  with 
many  patients  an  abnormal  response  on  the  part  of  the  intestinal  tract 
to  carbohydrates,  which  expresses  itself  in  the  form  of  diarrhea  and 
excessive  fermentation.  When  an  attempt  is  made  to  explain  win- 
there  is  this  peculiar  reaction,  great  difficulties  are  encountered.  It 
is  possible  to  follow  all  the  foodstuffs  in  the  test  tube  to  their  end 
products  very  well  and  some  with  mathematical  exactness.  On  the 
other  hand,  our  knowledge  is  singularly  scanty  regarding  what  goes 
on  in  the  complicated  mixture  in  the  intestinal  tube  influenced  as 
it  is  by  the  presence  of  a  host  of  other  substances,  by  ever  changing 
reactions,  by  the  addition  of  active  secretions  at  the  different  points 
in  the  intestine  and  by  the  usually  prompt  absorption  of  the  end 
products.  Bacteria  powerful  in  their  activity  especially  upon  sugars 
are  present  everywhere.  One  thinks  first  of  the  possibility  of  distur- 
bances of  digestion  and  of  absorption.  Whenever  they  have  been 
tested  for  in  children,  the  ferments  that  affect  carbohydrates  have 
always  been  found.  There  is  the  possibility  that  conditions  are  not 
proper  for  their  action.  Recent  studies  have  shown  that  for  ferments 
there  is  an  optimum  reaction  in  a  rather  narrow  zone  and  that  this 
reaction  varies  with  each  ferment.  For  instance  the  reaction  for 
invertase,  that  ferment  that  inverts  cane  sugar,  is  between  a  pH  of 
4  and  5.  Its  activity  is  lost  rapidly  above  and  below  these  points. 
But  what  is  the  reaction  at  different  points  in  the  intestinal  tract  ?  It 
was  long  taught  that  the  reaction  of  the  small  intestine  beyond  the 
opening  of  the  pancreatic  duct  was  alkaline.  It  now  appears  that  it 
is  acid  throughout  nearlv,  if  not  all,  of  its  extent.     It  mav  well  be 
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that  in  many  disturbances  of  the  intestines  it  is  the  reaction  and  not  the 
ferments  that  are  at  fault.  Yet  it  is  also  possible  that  these  ferments 
may  be  present  in  greatly  diminished  quantity.  There  is  no  method 
available  for  determining  a  change  in  the  amount  of  enzymes  present 
and  therefore  little  assistance  to  be  gained  at  present  from  the  stud} 
of  the  enzymes,  which  may  be  after  all  the  very  substances  at  fault  with 
carbohydrate  disturbance.  When  new  methods  are  devised  that  make 
possible  an  attack  upon  the  problem  from  this  quarter,  information  of 
the  most  fundamental  character  may  be  derived. 

It  is  possible  that  absorption  may  he  defective.  Materials  may 
remain  an  undue  length  of  time  in  the  intestine  and  thus  be  open  to 
attack  by  bacteria.  Glucose,  the  only  one  of  the  food  substances  that 
can  be  introduced  in  the  form  in  which  it  is  absorbed,  is  not  much 
better  tolerated  than  other  sugars.  This  would  seem  to  indicate  that 
errors  of  absorption  played  a  distinct  part.  Three  major  factors  are 
concerned  in  the  absorption,  osmotic  pressure,  the  so-called  "Trieb- 
kraft"  or  specific  absorbing  capacity  of  the  intestinal  wall,  and  the 
lipoid  solubility  of  some  of  the  intestinal  material.  This  last  does  not 
concern  us  in  the  present  discussion.  That  the  osmotic  suction  plays 
a  part  is  indicated  by  the  slower  absorption  of  more  concentrated  as 
compared  with  less  concentrated  solutions.  But  even  with  hyper- 
tonic solutions  fluid  is  absorbed  together  with  sugar  against  the  direc- 
tion of  osmotic  flow.  It  is  the  specific  absorbing  capacity  that  makes 
absorption  possible  against  the  direction  of  osmotic  flow,  a  truly 
remarkable  phenomenon  and  on  the  basis  of  the  present  knowledge 
of  physical  chemistry  quite  unexplainable.  Delayed  absorption  would 
allow  bacteria  to  attack  the  sugar  with  the  production  of  much  gas. 
to  destroy  some  sugar  and  convert  some  into  irritating  substances. 
All  these  possibilities  exist.  There  may  also  be  many  other  factors 
such  as  those  operative  outside  of  the  intestinal  tract.  What  has  been 
said  is  sufficient,  however,  to  indicate  how  unsatisfactory  after  all  is 
our  information  upon  any  single  definite  intestinal  activity  and  with 
carbohydrates  the  two  most  fundamental,  transformation  and  absorp- 
tion. First  we  must  know  the  physico-chemical  condition  in  the 
intestinal  tract  and  then  we  must  be  able  to  express  in  definite  terms 
the  actual  mechanism  of  absorption.  Until  we  do  have  much  more 
definite  information  we  cannot  expect  to  understand,  even  in  a  small 
way,  the  normal  processes,  to  say  nothing  of  those  abnormal  ones 
that  play  so  important  a  part  in  infancy  and  early  childhood. 
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INTRODUCTION 

Reviewing  the  literature  on  blood  studies  one  is  struck  by  the  com- 
paratively few  extensive  investigations  which  have  been  carried  on  with 
the  blood  of  the  new-born.  The  morphologic  variations  in  hemoglobin 
and  cells  have  received  more  consideration  than  any  other  phase  of  the 
problem.  The  chemistry  of  the  blood  of  the  new-born  has  been  given 
little  attention.  Sedgwick's  1  findings  stand  out  as  the  most  extensive 
and  illuminating,  and  Slemon's  -  investigations  on  maternal  and  fetal 
blood  are  fundamental,  furnishing  conclusive  evidence  of  the  mecha- 
nistic function  of  the  placenta.  Coagulation  has  been  given  little  real 
attention  and  except  for  isolated  studies  on  individual  cases  of  hemor- 
rhages of  the  new-born  few,  besides  Rodda,3  have  attempted  to  analyze 
the  factors  entering  into  this  problem. 

We  have,  therefore,  attempted  to  bring  together  all  these  phases — 
morphology,  chemistry,  coagulation  and  pigment  metabolism — into  a 
combined  study  of  the  blood  of  the  normal  new-born  infant.     All  blood 


*  From  the  Hooper  Foundation  of  Medical  Research. 

*  This  work  was  made  possible  in  part  by  a  grant  from  Mr.  William  H. 
Crocker. 

*  From  the  Department  of  Pediatrics,  University  of  California  Medical 
School.  This  paper  represents  Series  No.  6,  Studies  on  Blood,  which  includes 
the  following  papers:  1.  A  Study  of  the  Blood  in  Hemophilia,  S.  H.  Hurwitz 
and  W.  P.  Lucas.  2.  Blood  Volume  in  Infants  Estimated  by  the  Vital  Dye 
Method,  William  Palmer  Lucas  and  Bradford  French  Dearing.  3.  Distribution 
of  Calcium  in  Phosphoric  Acid  in  the  Blood  of  Normal  Children,  Martha  R. 
Jones  and  Lillian  L.  Nye.  4.  On  the  Etiology  of  Hemorrhagic  Disease  of  the 
New-Born,  Clain  Fanning  Gelston.  5.  Phvsiologv  of  the  Blood  in  Infancy  and 
Childhood,  W.  P.  Lucas. 

1.  Sedgwick:    Am.  J.  Dis.  Child.   14:98   (Aug.)    1917;   19:429    (June)    1920. 

2.  Slemon:  Bull.  Johns  Hopkins  Hosp.  27:343  (Dec.)  1916;  J.  Biol.  Chem. 
32:63  (Oct.)  1917;  Am.  J.  Obst.  80:194  (Aug.)  1919. 

3.  Rodda:    Am.  J.  Dis.  Child.  19:269  (April)  1920. 
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specimen?  were  obtained  from  longitudinal  sinus  puncture,  the  blood 
being  obtained  at  intervals  from  a  few  hours  after  birth  to  the  four- 
teenth day  post  partem.  In  a  few  cases  later  specimens  were  obtained, 
if  the  child  remained  in  the  hospital  for  a  longer  period,  but  few  of 
these  findings  are  presented,  except  as  they  represent  a  continuation  of  a 
serial  study  on  the  identical  baby.  Most  of  our  figures  represent 
serial  studies;  i.  e.,  blood  obtained  on  alternate  days  from  the  same 
baby.  In  this  way  we  have  studied  over  one  hundred  and  fifty  babies. 
It  would  be  impossible,  of  course,  to  make  all  the  determinations  we 
wished  from  the  amount  of  blood  we  felt  it  safe  to  take  from  each  baby. 
so  that  the  numbers  in  the  various  series  differ  considerably,  but  in  each 
case  we  think  a  sufficient  number  of  examinations  were  made  to  show 
the  variations  that  occur  normally  in  the  blood  of  the  new-born  infant. 

HEMOGLOBIN 

The  estimation  of  hemoglobin  by  most  of  the  clinical  methods  now 
in  vogue,  as  has  been  pointed  out  frequently  during  the  past  few  years, 
is  verv  faulty  and  inaccurate,  giving  errors  as  high  as  20  or  30  per 
cent,  and  in  some  instances  as  high  as  50  per  cent,  as  compared  with  the 
methods  of  estimating  the  hemoglobin  by  the  oxygen  capacity  of  the 
red  blood  cells  either  by  the  Palmer  4  method  or  by  the  modification  of 
this  method  as  described  by  Robscheit/'  From  clinical  experience  we 
have  found  this  method  (acid  hematin)  very  satisfactory  and  reliable. 
Our  tables  for  hemoglobin  show  the  same  high  values  found  by  most 
workers  during  the  first  few  days  with  a  decided  drop  during  the 
second  week.  This  bears  out  the  estimations  made  by  Williamson  of 
the  total  hemoglobin  in  grams  per  hundred  c.c.  of  blood. 

Williamson6  has  accurately  determined  the  amount  of  hemoglobin 
in  grams  per  hundred  c.c.  of  blood  in  infants,  children  and  adults.  He 
found  that  on  the  first  day  there  are  23.25  gm. ;  for  the  second  and  third 
days,  22.78  gm. ;  fourth  to  eighth  days.  22.12  gm. ;  ninth  to  thirteenth 
days,  21.35  gm.  The  decrease  in  hemoglobin  continues  to  the  first  year 
and  second  year  when  it  is  12.53  and  12.57  gm.,  respectively.  From 
that  time  on  it  gradually  increases  till  it  reaches  its  fairly  constant 
average  between  the  sixteenth  and. twentieth  years  of  16.25  gm.  hemo- 
globin per  hundred  c.c.  of  blood.  There  is  a  very  decided  drop  from 
21.35  to  18.42  gm.  between  the  thirteenth  day  and  the  period  from  two 


4.  Palmer:    T.  Biol.  Chem.  41:209.  1920. 

5.  Robscheit:    J.  Biol.  Chem.  41:209.  1920. 

6.  Williamson:    Arch.  Int.   Med.  18:505   (Oct.)    1916. 
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weeks  to  two  months.  In  the  third  to  fifth  month  it  drops  to  13.66 
gm.  and  from  the  sixth  to  the  eleventh  month  it  remains  about  the 
same,  13.70  gm.  Williamson  concludes  that  the  amount  of  hemoglobin 
in  the  blood  of  normal  persons  varies  greatly  at  different  ages  and 
follows  a  well  defined  curve.  The  variations  are  greatest  from  birth 
to  sixteen  years. 

TABLE  1. — Results  on  Hkmoglobin  Estimation 


Days 
l 

3  

4 

&.'.'.'.'. 

s.' 

9 

10 

11 

12 


Cases 

30 


Maximum 

Average 

Minimum 

140 

117 

85 

135 

114 

100 

135 

110 

SO 

130 

114 

95 

125 

107 

75 

130 

113 

80 

125 

109 

75 

125 

103 

60 

115 

103 

90 

120 

97 

70 

120 

98 

70 

115 

91 

55 

i^  xi  n  -u  /82/am  10  \n  n  ]%  12, 


Fig.  1. — Hemoglobin  from  sinus  blood. 


Our  results  on  hemoglobin  estimation  are  shown  in  Table  1. 
This  average  corresponds  very  closely  with  the  average  results  of 
E.  Schiff  7  which  were  made  at  Prague  and  Budapest. 


7.  Schiff,   E. ;   von    Reuss,   August    Ritter :     The    Diseases   of  the   New-Born, 
New  York,  William  Wood  &  Co.,  1921. 
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Williamson  s  reports  his  studies  on  grams  of  hemoglobin  per  hundred 
c.c.  of  blood.  His  average  finding  on  the  first  day  was  23.25  gm.,  this 
gradually  decreasing  in  amount  until  the  age  of  two  years  was  reached 
(12.57  gm.).  From  this  age  to  fifteen  years  there  was  a  gradual 
increase  to  14.69  gm.  Our  findings  on  the  hemoglobin  per  cent,  in  the 
first  few  weeks  of  life  show  a  curve  parallel  to  his  curve. 

TABLE  2. — Hemoglobin  of  Sinus  and  Peripheral  Blood  Compared 


Days 


Sinus 

Peripheral. 

Sinn? 

Peripheral. 

Sinus 

Peripheral. 

Sinus 

Peripheral. 

Sinus 

Peripheral. 

Sinus 

Peripheral. 

Sinus 

Peripheral. 

Sinus 

Peripheral. 


Cases 
16 
13 
16 

9 


Maximum 

Average 

Minimum 

140 

124 

110 

145 

130 

120 

135 

122 

105 

122 

118 

110 

125 

114 

100 

115 

98 

130 

119 

108 

125 

HI 

98 

125 

112 

100 

118 

109 

100 

130 

108 

90 

110 

103 

94 

125 

115 

95 

108 

101 

95 

125 

108 

100 

100 

94 

95 
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Fig.  2. — Comparing  hemoglobin   from  sinus  blood  and  peripheral  blood. 


Hinemann  9  states  that  the  hemoglobin  of  jaundiced  infants  is  dis- 
tinctly lower  than  that  of  normal  infants.  We  have  not  been  able  to 
demonstrate  this  as   the  hemoglobin   in   some  of   our  most  markedly 


8.  Williamson:    Arch.  Int.  Med.  18:521   (Oct.).  1516. 

9.  Hiemann :    Zur   Lehre   des    Ikterus    Neonatorum.   Ztschr.   f.   Geb.   u. 
49:165,  1911. 
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jaundiced  infants  was  just  as  high  as  in  infants  without  jaundice.  As 
we  shall  show,  bile  pigment  ;s  present  in  nearly  all  new-born  infants 
even  though  they  are  clinically  free  from  icterus.  As  our  estimates 
were  made  from  blood  obtained  from  the  longitudinal  sinus,  we  com- 
pared these  findings  with  a  series  in  which  the  blood  was  taken  from 
puncture  in  the  usual  way.  Our  tables  show  slight  variations,  the  sinus 
hemoglobin  tending  to  be  higher  (Table  2,  3  and  4). 

TABLE  3. — Rf.i>  Blood  Cell  Counts  for  Twelve  Days 


Days  Cases 

1 31 

2 26 

3 17 

4 25 

5 15 

6 20 

7 10 

8 19 

9 20 

10 13 

11 18 

12 12 


Maximum 

Average 

Minimum 

6,700,000 

5,511,000 

4,000,000 

6,200,000 

5,352,000 

4,100,000 

7,800,000 

5,116,000 

3,500,000 

6,200,000 

il.OOO 

4,000,000 

6,700,000 

4,983,000 

3,800,000 

6,600.000 

5,114,000 

2,000,000 

6,000,000 

5,108,000 

3,800,000 

5,600,000 

4,504,000 

3,800.000 

5,700,000 

4,891,000 

3,800,000 

5,500,000 

4,130,000 

2,800,000 

5,700,000 

4,561,000 

3,500,000 

5,800,000' 

,  133,000 

2,000,000 

31  -&hwaLgi5'?'M«f*  wan  i.3  )fl  ia 


Fig.  3. — Red   blood  cells   from   sinus. 
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RED     BLOOD     CELLS 

The  red  blood  cell  counts  are  high  during  the  first  week  and  then 
gradually  decrease,  corresponding  very  closely  with  the  hemoglobin 
estimations  (Tables  3  and  4). 

As  is  shown  in  the  tables,  the  variations  between  the  lowest  counts 
and  the  highest  are  quite  marked  and  correspond  very  well  with  the 
variations  between  the  highest  and  lowest  percentage  of  hemoglobin. 

TABLE  4. — Red  Blood  Cells  of  Sinus  and  Peripheral  Blood 


Days  Ca;e 

Sinus 16 

Peripheral 12 

Sinus 15 

Peripheral 9 

Sinus 7 

Peripheral 8 

Sinus 17 

Peripheral 7 

Sinus 9 

Peripheral 7 

Sinus 16 

Peripheral 6 

Sinus 10 

Peripheral 5 

Sinus 11 

Peripheral "5 


Maximum 

Average 

Minimum 

6,800,000 

5,6.50,000 

4,760,000 

7,024,000 

6,080,000 

5,336,000 

5,952,000 

5,295,000 

4,192,000 

5,892,000 

5.430,000 

4,900,000 

5,645,000 

5,426,000 

4,510,000 

7,000,000 

5,238,000 

4,432,000 

6,108,000 

5,268,000 

4,162,000 

5,720,000 

5,180,000 

4,656,000 

6,016,000 

5,082,000 

4,120,000 

5,072,000 

4,962,000 

4,464,000 

6,624,000 

5,053,000 

3,936,000 

5,820,000 

4,720,000 

4,500,000 

6,080,000 

5,119,000 

3,924,000 

4,950,000 

4,900,000 

i.  -.50,000 

1,248,001 

4,800,000 

4,320,000 

5,616  000 

4,702,000 

4,216,000 
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Fig.  4. — Comparison   of   red  blood  cells    from   sinus   and  peripheral  circulation. 


The  difference  between  the  sinus  and  peripheral  counts  is  slightly  in 
favor  of  the  sinus  counts,  though  this  is  not  striking  but  it  is  interesting 
as  it  corresponds  with  the  hemoglobin  findings.  Such  variations  in 
peripheral  and  deep  circulation  may  depend  on  a  number  of  different 
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factors,  as  rate  of  circulation,  volume,  temperature,  oxygen  needs  and 
exchange,  etc. 

Hiemann  found  values  lower  in  icteric  babies  than  in  those  free 
from  icterus — 5,500,000  as  compared  with  6,500,000.  This  we  were 
unable  to  substantiate. 

Much  discussion  has  taken  place  on  the  values  of  the  hemoglobin  and 
red  blood  cells  depending  upon  whether  the  cord  is  tied  immediately 
or  late,  i.  e.,  when  pulsation  ceases  in  the  maternal  half  of  the  cord. 
According  to  Schift",  when  the  cord  is  ligated  late  the  red  blood  cells 
rise  between  the  second  and  fourth  days,  but  when  it  is  tied  early  the 
fall  begins  immediately.  As  all  our  cases  had  their  cords  tied  late,  i.  e., 
when  the  pulsation  stopped  in  the  middle  of  the  cord,  it  can  be  seen 
from  our  figures  that  the  red  blood  cells  have  no  definite  tendency  to 
rise  between  the  second  and  fourth  days,  as  claimed  by  Schift". 

There  are  certain  definite  things  to  be  observed  about  the  red  blood 
cells  of  the  new-born  : 

1.  We  found  nucleated  cells  in  52  per  cent,  of  all  cases  on  the  first 
day  (1  per  cent,  of  differential  count)  and  in  only  5  per  cent,  on  the 
second  day  (0.5  per  cent,  of  differential  count). 

2.  Variation  in  size  is  more  marked  in  the  early  days,  larger  and 
smaller  cells  both  being  more  numerous  (showing  disturbance  in  equi- 
librium of  the  red  blood  cell  producing  organs). 

3.  Hemolysis  occurs  more  easily ;  the  cell  membrane  is  more  fragile 
so  that  "ghosts"  are  more  frequent,  the  red  blood  cells  apparently 
losing  their  hemoglobin  easily  though  they  have  more  stroma.  Fine 
basophilic  granules  are  more  frequent  during  the  first  day  or  two; 
after  that  they  are  rare. 

WHITE     BLOOD     CELLS 

We  observed  the  same  leukocytosis  in  the  new-born  as  has  been 
noted  by  various  authors,  though  this  leukocytosis  is  by  no  means 
constant.  The  results  are  shown  in  Table  5,  giving  our  maximum, 
average  and  minimum  counts. 

These  counts  correspond  with  those  reported  by  von  Reuss.10 
Although  the  table  of  Scibiades  is  somewhat  lower  than  our  findings, 
the  general  curve  corresponds  very  closely.  Gundobin  reports  similar 
findings  in  early  infancy. 


10.  Von  Reuss:    The  Diseases  of  the  New-Born,  p.  41. 
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TABLE  5. — White  Cells  from  Sinus  Blood 


Days 

l 

3.".".'.'.'.'".'." 

4 

fi 

8 

10 

11 


16 
■25 
IT 
19 
16 
21 
26 
12 
18 
12 


Maximum 

A v<  rage 

Minimum 

19,200 

6,400 

- 

15,300 

8,400 

11,100 

7,200 

19,000 

10.300 

6,400 

14  000 

10,900 

17,000 

11,500 

7,400 

21,000 

12,100 

7.400 

12,400 

6,400 

..... 

12,600 

12,200 

7.600 

17,400 

12.700 

6,500 

13.200 

7,000 

n  jgcAsmiai  xo  ix  i*  /a 
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Fig.  5. — White  blood  count  from  sinus  blood. 


28  Lucas  et  al.  :    Blood  Studies  in  New-Born 

TABLE  6— Differential  Sinus    Counts 


Days 
1 

3........... 

4 

7} 

(5 

8. 

g 

10 

n 

12 


Small 

Transitionals 

Lympho- 

and 

Eosino 

ases 

Neutrophils 

cytes 

Mononuclears 

phils 

32 

70 

20 

9 

1 

26 

62 

24 

11 

1 

16 

58 

07 

12 

1 

23 

54 

30 

13 

IV2 

20 

49 

34 

15 

3 

23 

45 

37 

16 

i 

16 

42 

42 

16 

5 

20 

37 

45 

16 

i 
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36 

45 

16 
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Fig.  6. — Differential  count  from  sinus  blood. 


The  leukocytosis  during  the  first  week  is  definitely  due  to  the 
polymorphonuclear  cells.  This  continues  to  be  so  until  the  seventh 
day  during  which  time  the  polymorphonuclears  gradually  decline,  reach- 
ing the  same  level  as  the  lymphocytes  on  this  clay.  The  lymphocytes 
during  this  same  period  gradually  increase  and  are  still  increasing  at 
the  close  of  the  period  of  our  observation.  There  is  slight  increase 
in  the  transitional  cells  which  toward  the  end  of  our  period  of  observa- 
tion decrease  slightly.  The  same  is  true  of  the  eosinophils.  These 
findings  are  shown  in  Table  6. 
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We  also  compared  the  total  counts  between  the  sinus  blood  and  the 
blood  derived  from  the  periphery.  This  latter  again  shows  a  slight 
increase  over  the  count  from  the  sinus  blood  (Table  7). 

At  the  present  time  there  is  a  great  deal  of  discussion  as  to  the 
classification  of  the  various  cells.  We  are  just  undertaking  a  careful 
investigation  of  these  by  using  some  of  the  newer  vital  staining  methods 
and  hope  to  report  on  this  at  a  later  date  so  that  at  this  time  we  will  not 
enter  into  the  discussion  of  the  various  types  of  cells  found. 

TABLE  7. — White  Count  of  Sinus  and  Peripheral  Blood  Compared 

Days  Cases             -Maximum  Average  Minimum 

Sinus ]6  19,400                     6,000 

Peripheral 12  21,000  15,500  11,000 

Sinus 15  20,000  13,400                      7,200 

Peripheral 9  18,000  13,400  10,000 

Sinus 6  13,600                     8,100 

Peripheral 8  16,000  11,500                     8,500 

Sinus 16  15,200  9,600                     5,400 

Peripheral 7  17,800  10,670                     7,400 

Sinus 9  20.000  11,200                       5,800 

Peripheral 7  13,400  10,500                     6,200 

Sinus 16  17,600  11,400                     6,000 

Peripheral 6  12.000  10,960                      9,800 

Sinus 11  21.000  12,100                     6,800 

Peripheral 5  13,000  11,600  11,000 

Sinus 11  16,000  11,300                     6,000 

Peripheral 5  12,400  10,620                     9,800 


Our  platelet  counts  during  the  first  eight  days  are  shown  in 
Table  8. 

These  figures  correspond  very  nearly  to  those  reported  by  Dr.  Alary  E. 
Morse.11  Morse  found  immediately  after  birth  a  platelet  count  which 
varied  from  412,000  to  100,000.  We  did  not  find  any  counts  as  low 
as  the  latter  figure,  our  lowest  being  196,000  on  the  eighth  day. 
Neither  were  the  platelets  reduced  in  cases  in  which  the  coagulation  was 
prolonged,  nor  was  there  any  difference  in  cases  that  were  markedly 
jaundiced  or  those  that  were  slightly  or  not  at  all  jaundiced.  Rebaudi 12 
found  a  very  much  lower  count,  95,000,  in  the  new-born.  The 
importance  of  platelet  counts  will  be  referred  to  in  the  discussion  on 
coagulation. 

CHEMISTRY 

As  pointed  out  by  Sedgwick  there  are  comparatively  few  studies  on 
the  chemistry  of  the  blood  of  the  new-born.  For  this  reason  we  have 
repeated  estimations  on  nonprotein  nitrogen,  urea,  uric  acid,  creatinin, 


11.  Morse:    The  Blood   Platelets  in  Normal  Women,  in  Obstetrical   Patients 
and  in  the  New-Born,  Boston  M.  &  S.  J.  166:448,  1912. 

12.  Rebaudi :    Von  Reuss,  p.  43. 
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TABLE  S. — Platklet  Counts 


1 

2 

Days 

Cases 

12 

9 

Maximum 
396,000 
350,000 
380,000 
436,000 
330,000 
318,000 
318,000 
345  000 

Average 

305,000 
300,000 

30S.00O 
310,000 
295,000 
278,000 
■J  78, 000 
266,000 

Minimum 
2-25,000 
270,000 
204,000 
275,000 
220,000 
244,000 
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Fig.  7. — Platelet  count   from   peripheral   blood 
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sugar  and  carbon  dioxid.  We  have  been  unable  to  find  any  values  on 
the  carbon  dioxid  made  on  blood  of  the  new-born.  Slemons  has  very 
clearly  demonstrated  that  the  placenta  acts  as  a  semipermeable  mem- 
brane for  most  of  the  constituents  of  the  blood  so  that  the  estimations 
of  the  maternal  and  fetal  blood  are  approximately  the  same  at  the  time 
of  birth. 

Table  9  gives  our  findings  for  the  first  twelve  days. 

TABLE  9. — Chemistry  of  Blood  of  New-Born 


Nonprotein     Urea  Uric  Creat-  Sugar,  Carbon 

Nitrogen,  Nitrogen,  Acid,  inin,  per  Cent.        Dioxid, 

Mk.  per  Mg.  per  Mg.  per  Mg.  per  per  Vol.  %  per 

Day  ICO  C.c.  100  C.e.  100  C.e.  100  C.c.  100  C.c.  100  Cc. 

0.  Minimum 32  lfi  2.07  1.35  0.043  38.5 

\verage 35  18  3.18  1.41  0.052  52.5 

Maximum 40  20  4.54  1.49  0.062  63.3 

1.  .Minimum 34  IV  2.12  1.48  0.054  38.5 

\verage 40.6  20.4  3.27  1.72  0.066  55.7 

Maximum 52  26  4.87  2.C0  0.081  64.3 

2.  Minimum 28  14  1.40  1.34  0.045  53.8 

Average 32.7  16.3  2.40  l.o4  0.051  63.4 

Maximum 36  18  3.42  1.69  0.060  69.2 

3.  Minimum 30  15  2.08  1.23  0.055  51.9 

Average 32.7  16.3  3.06  1.42  0.068  55.7 

Maximum 36  18  5.00  1.64  0.075  62.4 

4.  Minimum 26  13  1.47  1.24  0.052  45.3 

\verage 35.5  17.5  2.59  1.49  0.082  59.7 

Maximum 53.1  24  4.00  2.07  0.133  67.2. 

5.  Minimum 28  15  1.65  1.24  0.039  55.7 

Average            32.5  16.5  2.95  1.46  0.064  59.5 

Maximum 38  20  4.67  1.59  0.080  63.3 

6.  Minimum 27  10  1.73  1.14  0.056  41.1 

Average 32.4  15.8  2.33  1.37  0.078  58.1 

Maximum 37  19  3.30  1.75  0.101  66.2 

7.  Minimum 25  13  1.50  1.25  0.058  55.7 

\verage ...  31.8  15.8  2.02  1.44  0.077  62.0 

Maximum 39  18  2.52  1.68  0.123  74.8 

8.  Minimum 23  12  1.57  0.99  0.062  46.2 

Average 31.8  16.4  2.08  1.21  0.085  57.4 

Maximum 38  20  2.50  1.42  0.O24  62.4 

9.  Minimum 31  15  1.95  1.30  0.071  57.6 

\verage     ..                   ....  31.7  15.5  1.97  1.34  0.078  60.1 

Maximum 32.4  16  2.00  1.39  0.086  61.4 

10.  Minimum 23  12  1.22  1.06  0.066  56.7 

Average                ..            .  28.7  14  2.15  1.16  0.077  59.5 

Maximum 37  15  3.12  1.35  0.085  64.3 

11.  Minimum 26  13     "  1.42  1.11  0.092  55.7 

Vverage         ..  30.8  15.2  1.84  1.28  0.099  ro.o 

Maximum 35  17  2.38  1.50  0.112  66.2 

12.  Minimum 24.1  12.7  1.45  1.00  0.072  50.7 

Average  27.6  13.6  1.72  1.11  0.083  58.3 

Maximum "1  15  2.06  1.29  0.097  63.6 

Nonprotein  nitrogen,  urea,  sugar  ami  uric  acid  by  Folin  method:  carbon  dioxid.  Van  Slyke; 

creatinin   by   Folin   and  Wu  method. 

In  comparing  our  results  with  the  observations  made  by  Schlutz 
and  Pettibone  13  we  find  our  figures  to  be  somewhat  higher  than  theirs. 
The  figures  of  Sedgwick  et  al  (ibid.)  are  higher  than  ours  except  the 


13.  Schlutz  and   Pettibone:    Am.  J.  Dis.   Child.   10:206    (Sept.)    1916. 
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urea  nitrogen  which  falls  below  our  findings.  Our  blood  sugar  find- 
ings are  somewhat  lower  than  those  of  Sedgwick  et  al.,  although 
comparative  curves  would  be  almost  parallel.  Our  only  explanation  of 
the  low  sugar  findings  in  this  series  is  that  the  infants  were  breast 
fed  and  received  no  supplementary  food  except  water.  They  were  on 
four  hour  feedings  and  the  estimations  were  taken  just  before  nursing. 
The  graphic  curves  which  are  appended  show  a  very  definite  drop 
in  the  nonprotein  nitrogen,  urea  and  creatinin  during  the  first  few 
days  and  show  a  definite  rise  in  the  sugar  and  carbon  dioxid  curve. 
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Fig.  8. — Nonprotein  nitrogen,  mg.  per  hundred  c.c. 


There  are  comparatively  few  estimations  on  creatinin  during  the  first 
few  weeks.  Our  curves  show  very  definitely  that  during  this  period 
there  is  a  high  body  catabolism  as  the  creatinin  is  only  of  endogenous 
origin. 

CALCIUM 

Howland  and  Marriott  14  have  shown  that  the  calcium  values  in 
blood    for    infants   are   essentially   those    found   in   the    adult.      They 


14.  Howland  and  Marriott:    Tr.  Am.  Ped.  Soc.  28:202,  1916. 
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examined  placental  blood  and  blood  from  six  normal  infants.  They 
did  not  state  the  age  of  these  infants  but  we  presume  that  none  of 
them  were  new-born.  In  their  comparison  they  found  very  little  varia- 
tion of  the  calcium  content  between  the  placental  blood  (from  10.7 
to  11  mg.  per  hundred  c.c.  blood),  normal  adult  blood  (from  9.2  to 
11.2  mg.  per  hundred  c.c.  blood),  and  normal  infant  blood  (from  10.8 
to  11.5  mg.  per  hundred  c.c.  blood). 

In  a  recent  study  by  Jones  and  Nye  15  from  our  laboratories,  the 
distribution  of  calcium  and  phosphoric  acid  in  the  blood  of  normal 
children  was  found  to  average  in  whole  blood  9.4  mg.  per  hundred  c.c. ; 
corpuscles,  8.7;  plasma,  10.  So  far  as  we  are  aware,  no  data  have 
been  published  on  the  distribution  of  the  calcium  in  the  blood  of  the 
new-born. 
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Fig.  9. — Urea  nitrogen,  mg.  per  hundred  c.c. 


Table  10  gives  the  results  of  sixty-eight  determinations  on  twenty- 
two  infants  ranging  in  age  from  1  to  12  days. 

The  technic  followed  for  these  determinations  was  the  same  as  that 
described  by  Jones  and  Nye,  except  that  3  c.c.  corpuscles  were  laked 
with  an  equal  volume  of  distilled  water  and  5  c.c.  of  this  was  added 
to  20  c.c.  trichloracetic  acid  instead  of  5  c.c.  of  a  one  to  three  dilution. 
This  was  found  to  be  necessary  on  account  of  the  low  calcium  content 
of  the  corpuscles  of  the  new-born.  The  blood  was  collected  about 
four  hours  after  the  last  feeding,  from  15  to  20  c.c.  being  taken  from 
the  longitudinal  sinus.  From  one  to  five  determinations  were  made 
on  each  of  twenty-two  infants,  twelve  boys  and  ten  girls.     The  first 


15.  Jones  and  Nye:    J.  Biol.  Chem.  47:321  (July)   1921. 
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sample  of  blood  was  taken  as  soon  after  birth  as  possible,  usually  within 
twelve  hours,  and  at  intervals  of  three  or  four  days  thereafter  as  long  as 
the  infant  was  in  the  hospital. 

An  examination  of  Table  10  shows  that  the  average  calcium  content 
of  the  plasma  is  higher  in  the  new-born  than  in  older  children.     This 
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Fig.   10. — Uric  acicl,  nig.  per  hundred  c.c. 

is  in  agreement  with  the  findings  of  Meiggs,  Blatherwick  and  Cary  1( 
who  showed  that  in  heifers  the  calcium  content  of  the  blood  plasma 
is  highest  at  birth  and  tends  to  become  lower  with  advance  in  age  up 
to  six  months.     It  is  interesting  to  note  the  constancy  of  the  plasma 


16.  Meiggs,  Blatherwick  and  Cary:    J.  Biol.  Chem.  37:1.  1919. 
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TABLE  10. — A.  Calciujm  Content  of  the  Blood  of  Normal  Infants 
from  Birth  to  12  Days  of  Age  * 


Average  Calcium  V 

alues 

No.  of 

Average 

per  100  C.c. 

Determi- 
nation- 

Hemato- 
crit 

Whole 

Cor- 

Age, 

Included 

Reading, 

Blood 

puscles, 

Plasma, 

Sex 

*    Days 

in 

per  Cent. 

Mg. 

Mg. 

Mg. 

0-2 

5 

6 

55.1 

50.5 

8.7 
8.9 

5.8 
5.4 

12.1 

2-4 

12.3 

i-6 

0 

49.1 

8.8 

5.4 

12.3 

1    B 

6 

4.1.7 

9.0 

5.2 

12.3 

8-10 

6 

47.2 

8.9 

5.1 

12.3 

10-12 

6 

40.S 

9.4 

5.0 

12.3 

Average 

...    .           0-12 

35 

48.6 

9.0 

5.3 

12.3 

Girls 

0-2 

6 
6 

54.8 
49.2 

8.2 
8.5 

4.9 
4.9 

12.2 

2-4 

12.0 

•   4-+: 

3 

49.0 

8.6 

4.7 

12.2 

6-8 

5 

45.7 

8.8 

4.7 

12.3 

8-10 

0 

43.9 

8.9 

4.7) 

12.1 

10-12 

o 

42.8 

9.1 

4.7 

12.5 

0-12 

33 

47.4 

8.7 

4.7 

12.2 

0-2 

11 

55.0 

8.4 

5.4 

12.2 

2-4 

12 

49.9 

8.7 

5.2 

12.2 

4-6 

11 

40.1 

8.7 

7..1 

12.3 

b-b 

11 

45.7 

8.9 

5.0 

12.3 

8-10 

12 

45.5 

8.9 

4.8 

12.3 

10-12 

11 

68 

41. 'J 

9.3 

8.S 

4.9 
5.0 

12.4 

0-12 

4S.0 

12.3 

B.  Averages  and  Variations  in  the  Calcium  Content  of  the  Blood  of 
Normal  Infants  Ranging  in  Ace  from  4  Hours  to  12  Days,  and  of 
Normal  Children  from  4  Weeks  to  14  Years  * 


Calcium  per  l(  i   I  .< 

f A. 

Whole  Blood.       Corpuscles, 

Mg.  Mg. 

Low 

Infant? 8.1  4.2 

Children 5.6  5.2 

Average 

Infants 8.8  5.0 

Children 9.4  S.7 

High 

Infants ■         10.3  6.9 

Children 12.4  VI  0 

-  Analyses   made  by    Martha    K.    Jones,    Ph.D. 


Plasma, 
Mg. 

Red  Blood 

Cells, 
per  Cent. 

11.4 
5.5 

::m 
30.1 

12.3 
10.0 

48.0 
38.2 

13.2 
12.4 

64.5 
44.0 

volumes  throughout  the  series,  each  determination  varying  less  than 
0.4  mg.  per  hundred  c.c.  from  the  general  average  (12.3  mg.  per 
100  c.c).  Apparently  in  man  the  drop  in  the  plasma  content  does  not 
occur  during  the  first  twelve  days  of  life.  The  value  for  whole 
blood  (8.8  mg.  per  hundred  c.c.)  is  slightly  less  than  that  (9.5  mg.) 
reported   by    Brown,    MacLachlan   and    Simpson  1T    in    normal    infants 


17.  Brown.  MacLachlan  and  Simpson:    Am    T.  Dis.  Child.  19:413.   1920. 
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under  1  year  of  age  while  the  average  content  of  corpuscles  (5  mg.)  is 
markedly  less  than  that  (8.7  mg.)  found  by  Jones  and  Nye  in  older 
children. 

In  general,  the  corpuscle  values  tend  to  decrease  slightly  during  the 
first  few  days.  The  difference,  however,  in  the  majority  of  cases  was 
well  within  the  limits  of  experimental  error  and  too  much  emphasis 
should  not  be  laid  on  it.  On  the  other  hand,  there  is  a  tendency  for 
the  whole  blood  values  to  increase.    This  is  what  one  would  expect  with 
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Fig.    11. — Creatinin,   mg.  per  hundred   ex. 
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Fig.  12. — Sugar  per  cent,  per  hundred  c.c. 

relatively  constant  values  for  plasma  and  corpuscles  and  a  marked 
decrease  in  the  percentage  of  cells.  The  calcium  values  in  the  new-born 
tend  to  run  higher  in  boys  than  girls,  as  was  pointed  out  by  Jones  and 
Nye  in  the  case  of  older  children. 

These  calcium  estimations  go  to  show  very  clearly  that  in  the  blood 
of  the  new-born,  calcium  is  rarely  at  fault  in  any  problem  related  to 
hemorrhage  of  the  new-born,  except  in  those  cases  of  obstructive  jaun- 
dice in  which  case  the  calcium  is  bound  with  the  bile  salts  and  is, 
therefore,  unavailable  for  entering  into  the  process  of  coagulation. 
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COAGULATION 

Many  methods  for  estimating  coagulation  time  have  been  developed, 
but  all  these  methods  so  far  have  employed  blood  derived  from  super- 
ficial puncture.  Rodda  18  has  reviewed  various  methods  for  estimating 
coagulation  time.  He  has  proposed  a  very  useful  clinical  method  for 
the  estimation  of  blood  obtained  from  punctures  in  which  "all  factors, 
such  as  depth  and  site  of  puncture,  size  and  sequence  of  the  drops, 
temperature,  air  currents  and  the  effect  of  foreign  bodies  in  contact 
with  the  blood  were  duly  considered."  However,  any  method  which 
uses  a  puncture  wound  must  of  necessity  have  certain  inherent  errors. 
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Fig.   13.-^Carbon  dioxid  volume  per  cent,  per  hundred  c.c. 


As  has  been  pointed  out  by  Lee  and  White  19  and  Lee  and  Vincent,20 
the  only  accurate  methods  for  determining  coagulation  time  are  those  in 
which  the  blood  is  obtained  by  venipuncture.  The  advantages  of 
obtaining  the  blood  directly  from  a  vein  or  from  the  longitudinal  sinus, 
as  we  carried  it  out,  are  that  there  is  no  contact  with  tissue  or  skin. 
It  has  been  shown  by  these  authors  that  blood  drawn  from  superficial 
punctures  clots  in  varying  time,  depending  on  the  depth  of  the  puncture 
wound. 


18.  Rodda:    Am.  J.  Dis.  Child.  19:269  (April)   1920. 

19.  Lee  and  White:    Am.  J.  M.  Sc.  145:495  (April)    1913. 

20.  Lee  and  Vincent:    Arch.  Int.  Med.  13:398  (April)    1914. 
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The  method  used  by  us  was  to  obtain  blood  from  the  longitudinal 
sinus  with  an  all  glass  luer  syringe  which  had  been  sterilized  carefully, 
washed  out  with  physiologic  solution  of  sodium  chlorid  and  then  coated 
with  sterile  oil  (liquid  petrolatum).  The  blood  was  immediately  deliv- 
ered in  2  c.c.  quantities  into  test  tubes  measuring  21  mm.  in  diameter 
which  had  been  previously  cleansed  in  bichromate  and  dried  with  alcohol 
and  ether.  The  tubes  were  allowed  to  stand  for  five  minutes  before  the 
first  test  was  made,  as  any  coagulation  which  occurred  in  less  time  than 
this  was  found  to  be  due  to  lack  of  technic,  difficulty  in  getting  the 
blood  from  the  sinus,  introduction  of  air  bubbles,  etc.  After  a  five 
minute  period  the  tubes  were  rotated  every  thirty  seconds  and  the 
coagulation  time  was  determined  at  the  point  when  the  tubes  could  be 
inverted  without  the  clot  slipping.    This  was  taken  as  the  end  point. 

Our  results  are  shown  in  Figures  14  and  15. 

This  shows  very  clearly  that  during  the  first  four  days  there  is  a 
definite  prolongation  in  the  coagulation  time.  This  is  a  very  important 
observation,  as  we  feel  that  it  shows  clearly  that  during  these  first  few 
days  there  is  a  definite  and  fairly  constant  condition  in  the  blood  of  the 
new-born  which  favors  the  so-called  hemorrhagic  condition  of  the  new- 
born. As  has  been  shown  by  various  studies  in  isolated  cases,  the 
hemorrhagic  condition  of  the  new-born  may  be  divided  into  several 
classes.  Whipple  has  shown  in  certain  cases  of  hemorrhage  of  the 
new-born  that  the  prothrombin  element  is  a  causative  factor.  We  have 
made  the  same  observation  in  the  study  of  a  case  of  hemorrhagic 
disease  of  the  new-born  by  Gelston.21  Whipple  has  also  shown  in 
certain  cases  of  liver  disturbance  that  the  fibrogen  factor  may  be  at 
fault,  and  in  cases  of  obstructive  jaundice  of  the  new-born  the  calcium 
factor  is  undoubtedly  partly  at  fault.  In  cases  of  sepsis,  the  anti- 
thrombin  factor  has  been  shown  by  Whipple  to  be  involved. 

However,  we  wish  to  emphasize  the  fact  that  the  blood  of  the  new- 
born normally  has  a  prolonged  coagulation  time,  whether  hemorrhage 
appears  or  not.  The  appearance  of  hemorrhage,  we  believe,  depends 
on  whether  this  factor  is  exaggerated  or  not.  We  have  found  the 
coagulation  time  prolonged  as  long  as  twenty,  thirty  and  forty  minutes 
without  the  appearance  of  any  hemorrhage  or  increase  in  bleeding  time. 
This  average  (bleeding  time)  is  from  one  and  one-half  to  three  minutes 
in  all  cases. 


21.  Gelston:    Am.  J.  Dis.  Child.  22:351    (Oct.)    1921. 
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As  has  already  been  pointed  out,  the  calcium  content  of  the  blood 
of  the  new-born  is  greater  than  that  of  older  infants.  We  have  also 
pointed  out  that  the  platelets  are  not  diminished.  During  this  same 
period  of  prolonged  coagulation  time  the  serum  bilirubin  curve  is  also 
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Fig.  14. — Coagulation. 


increased,  but  it  does  not  seem  to  affect  the  coagulation  time  in  cases 
of  marked  jaundice.  Table  12  bears  out  this  statement.  These  are 
representative  cases  with  marked  increase  in  coagulation  or  decrease 
in  prothrombin  element  as  compared  with  our  normal  curves. 
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We  have  investigated  the  prothrombin  factor  and  the  following 
curves,  we  believe,  prove  that  during  the  period  in  which  the  coagula- 
tion time  is  prolonged  the  prothrombin  element  is  definitely  diminished. 
The  curves  in  all  the  tubes  to  which  calcium  was  added,  varying  in 
amount  from  2  to  5  drops  according  to  Howell's  method  of  recalcifying 
oxalated  blood  by  the  addition  of  the  optimum  amount  of  calcium 
chlorid,  show  a  diminution  of  the  prothrombin  element  during  the 
first  four  or  five  days.  After  this  time  the  prothrombin  factor  appar- 
ently reaches  normal  levels  though  it  may  be  delayed  in  certain  cases 

TABLE    14.— Difference   in    Prothrombin    and   Platelets   on  Various   Days 
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for  several  days  longer.  We  have  attempted  to  show  that  this  is  due 
to  a  qualitative  defect  in  the  platelets  as  was  shown  by  Minot  and 
Lee  22  to  exist  in  the  case  of  hemophilia. 

Table  14,  we  believe,  shows  that  the  same  qualitative  defect  exists 
in  the  platelets  of  the  new-born  during  the  first  few  days. 

The  blood  of  the  new-born  did  not  show  any  defect  in  retractility 
of  the  clot  and  there  was  no  fibrinolysis.  This  is  exactly  the  condition 
which  exists  in  hemophilia.     After  the  blood  clots  in  hemophilia  the 


22.  Minot  and  Lee:    Arch.  Int.  Med.  18:474  (Oct.)    1916. 
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retraction  of  the  clot  is  normal  and  there  is  no  fibrinolysis.  We  feel 
confident,  therefore,  that  the  factor  involved  in  the  ordinary  case  of 
hemorrhage  of  the  new-horn  is  due  to  diminution  in  the  prothrombin 
element  which  is  mainly  derived  from  the  platelets  and  the  defect  is 
essentially  a  qualitative  one  of  the  platelets.  The  platelets  apparently 
obtain  their  normal  prothrombin  element  very  rapidly  after  birth.  It 
is  during  the  first  three  or  four  days  that  most  cases  of  hemorrhage 
of  the  new-born  occur  and  it  is  during  the  same  period  that  the 
platelets  are  defective  in  the  prothrombin  element. 

W'e  have  attempted  to  demonstrate  urobilin  in  the  stools  of  the 
new-born.  Our  technic  was  as  follows :  Soft  paper  diapers  were  used 
in  the  collection  of  stools  and  the  entire  mass  from  which  all  of  the 
uncontaminated  paper  had  been  removed  was  dropped  immediately  after 
being  passed  into  a  specimen  jar  containing  about  150  c.c.  of  a  dilute 
hydrochloric  acid  solution  ( 1  c.c.  concentrated  hydrochloric  acid  solu- 
tion to  100  c.c.  distilled  water).  The  stools  were  collected  in  two 
day  periods,  the  dilute  acid  being  used  to  prevent  bacterial  decomposi- 
tion. The  entire  mass  (paper  and  stool)  was  macerated  in  the  original 
jar  with  a  spatula  and  pestle  and  the  liquid  portion  strained  through 
a  Biichner  funnel.  The  residue  was  then  ground  in  a  mortar  until 
of  even  consistency  and  added  to  the  liquid  that  had  been  strained  off. 
After  thorough  mixing,  the  liquid  portion  was  again  strained  through 
the  funnel  into  a  graduate,  as  much  as  possible  being  expressed  from 
the  paper  pulp.  The  volume  of  pulp  was  then  determined,  and  one-half 
of  the  amount  calculated  as  stool  mixture  was  added  to  that  measured 
in  the  graduate.  In  order  to  approximate  the  amount  of  water  neces- 
sary to  make  a  pulp  of  like  consistency,  a  measured  amount  of  water 
was  added  to  some  of  the  paper  diapers  and  treated  as  in  the  stool 
mixture.  The  excess  of  water  was  expressed  and  the  volume  required 
to  make  a  known  amount  of  pulp  calculated.  It  was  found  that 
approximately  50  c.c.  of  water  were  used  in  making  100  c.c.  of  pulp. 

The  method  for  the  determination  of  urobilin  and  urobilinogen 
was  that  described  by  Wilbur  and  Addis.23  So  far  we  have  been  unable 
to  show  the  presence  of  any  urobilin  in  the  stools  of  new-born  infants 
during  the  first  twelve  days  of  life,  nor  have  we  so  far  been  able  to 
demonstrate  urobilin  in  stools  of  infants  up  to  10  weeks  of  age,  although 
in  older  children  it  is  easy  to  demonstrate  its  presence.  This  still 
leaves  open  the  question  of  what  becomes  of  the  red  blood  cells  which 


23.  Wilbur  and  Addis:    Arch.  Int.  Med.  13:235   (March)   1914. 
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diminished  so  rapidly  during  these  hrst  few  days  of  life.  We  hope  by 
further  studies  to  be  able  to  answer  some  of  the  questions  which  so  far 
have  not  been  satisfactorily  solved  by  these  and  other  studies  on  the 
new-born. 

BILE     PIGMENT    IN    THE     PLASMA 

The  problem  of  icterus  neonatorum  is  one  which  has  received  a 
great  deal  of  attention,  but  so  far  there  are  many  conflicting  theories 
regarding  its  cause.  At  this  time  we  do  not  intend  to  go  into  the 
discussion  of  the  various  phases  but  simply  to  report  the  method  of 
testing  for  bile  pigment  in  blood  plasma  which  we  believe  is  more 
accurate  from  a  qualitative  as  well  as  quantitative  standpoint  than  any 
other  method  thus  far  advanced  for  routine  study. 

Method. — The  sample  of  freshly  drawn  blood  is  mixed  at  once  with  a  suf- 
ficient amount  of  oxalate  and  centrifuged  at  high  speed  for  thirty  minutes. 
This  removes  the  platelets,  and  since  the  blood  was  drawn  before  feeding 
there  is  little  clouding  from  fat.  The  resulting  supernatant  plasma  is  usually 
clear,  with  varying  shades  of  red  to  brown  from  the  various  chromatic 
elements  present.  Three  c.c.  of  the  plasma  or  serum  are  withdrawn  in  a 
calibrated  pipet  and  transferred  drop  by  drop  into  a  25  c.c.  volumetric  flask 
containing  a  little  less  than  22  c.c.  of  the  acid  alcohol  standard  solution  (this 
solution  is  made  up  of  30  c.c.  of  concentrated  hydrochloric  acid  with  sufficient 
95  per  cent,  alcohol  to  make  2,000  c.c).  After  delivering  the  sample  of  plasma, 
the  volumetric  flask  is  filled  to  the  25  c.c.  level  with  the  standard  solution. 
On  standing  (from  twelve  to  twenty-four  hours),  an  emerald  green  color 
develops  which  reaches  its  maximum  intensity  by  twenty-four  hours.  From 
this  place  in  the  procedure  the  method  follows  that  of  Hooper  and  Whipple."4 
The  solution  is  filtrated  and  read  in  the  Hellige's  colorimeter  against  a 
standard  wedge  made  up  of  gelatin,  copper  sulphate  and  India  ink.  The  standard 
wedge  is  the  same  as  is  used  in  connection  with  the  pigment  analysis  of  the 
bile  in  the  routine  bile  fistula  work  at  the  Hooper  Foundation.  This  wedge 
has  been  standardized  against  pure  bilirubin  (Kaulbaum),  bilirubin  from  gall- 
stones and  crystalline  bilirubin  from  dog's  bile.  A  table  for  the  values  in 
milligrams  of  bilirubin  corresponding  to  the  colorimeter  readings  allows  a 
quick  determination  of  pigment  in  the  samples  of  plasma. 

In  arriving  at  the  above  routine  method,  several  difficulties  were 
apparent.  It  was  certain  that  the  blood  would  not  contain  the  same 
amount  of  pigment  as  the  bile  and  it  was  possible  that  the  precipitation 
of  the  protein  might  occlude  considerable  pigment.  Accordingly,  the 
proportion  of  plasma  to  acid  alcohol  could  not  be  the  same  as  the 
proportion  of  bile  to  acid  alcohol.  It  was  found  after  repeated  trials 
that  3  c.c.  of  plasma  in  25  c.c.  of  acid  alcohol  developed  sufficient  color 
to  be  read  against  the  bile  pigment  standard  wedge  and  yet  did  not 
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require  the  withdrawal  of  too  large  amounts  of  blood.  This  proportion 
insures  thorough  precipitation  of  the  proteins  and  sufficient  filtrate  to 
make  several  estimations.  In  fact,  where  only  1  c.c.  of  plasma  is 
obtainable,  the  proportion  of  1  c.c.  in  10  c.c.  of  acid  alcohol  will  give 
approximate  results.    For  accuracy,  the  3  c.c.  sample  is  preferable. 

The  development  of  the  color  can,  of  course,  be  hastened  by 
heating  or  by  adding  nitric  acid.  Furthermore,  just  as  with  the  bile, 
the  pigment,  after  forty-eight  hours,  approaches  the  blue  field  which 
is  indicative  of  oxidation  past  biliverdin  to  the  bilicyanin.  As  a 
routine,  the  color  was  developed  at  room  temperature  while  exposed  to 
the  light  of  the  laboratory. 

Although  this  color  reaction  is  specific  for  bile  pigments  it  was  not 
certain  that  when  applied  to  the  blood  the  method  was  sufficiently 
accurate  for  quantitative  analysis.  However,  it  was  found  that  if 
plasma  from  normal  controls  (serum  from  normal  adults)  which  gave 
only  the  white  protein  precipitate  with  no  color  development,  was 
used  to  dilute  icteric  plasmas  the  diluted  specimens  could  be  estimated 
with  the  proportional  amount  of  pigment.  Furthermore,  when  known 
amounts  of  bile  containing  estimated  quantities  of  bile  pigment  were 
added  to  ether  icteric  plasmas  or  nonicteric  plasmas  the  resulting 
mixtures  when  estimated  gave  the  theoretical  calculation  well  within 
the  delicacy  of  the  method.  The  bile  used  was  both  human  bile  from 
operative  cholecystostomy  cases  and  dog  bile  from  the  bile  fistula 
animals  in  the  Hooper  Laboratory. 

Table  15  shows  the  accuracy  of  the  method  in  the  recovery  of 
known  amounts  of  pigments. 

Although  there  are  numerous  qualitative  tests  for  bilirubin,  few  of 
these  are  obtainable  for  quantitative  methods.  In  most  cases,  the  tests 
apply  to  the  bile  or  urine.  A  method  for  quantitative  estimation  of 
bile  pigment  in  the  blood,  while  much  to  be  desired,  has  not  as  yet  to 
our  knowledge  been  perfected  for  routine  study. 

Further,  the  quantitative  estimation  of  substances  by  the  colori- 
meter ic  method  always  presents  a  great  many  difficulties  and  at  best 
involves  considerable  experimental  error.  This  would  seem  particularly 
true  concerning  the  estimation  of  bilirubin  in  the  blood  where,  as  is 
known,  there  are  present  not  only  the  related  hemoglobin  derivatives 
but  also  the  lipochromes. 

It  is  not  within  the  scope  of  this  paper  to  present  at  this  time  a 
review  of  our  knowledge  of  the  relation  of  methemoglobin,  hematin. 
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bilirubin,  urobilin  and  urochrome.  Since  the  work  of  Virchow,25 
Stadleman,26  Kuster,27  and  more  recently  Whipple  and  Hooper,28  the 
identity  of  hematoidin  and  bilirubin  has  been  generally  accepted.  The 
distinction  between  hematinaemia  and  true  icterus  must  also  be  borne 
in  mind.  As  concerns  the  lipochromes  (xanthophylls  and  carotins),  the 
work  of  Palmer  29  and  Hess  and  Meyers  30  has  shown  that  exogenous 
pigments  are  present  which  may  produce  a  pseudo-icteric  condition 
with  both  skin  and  serum  manifestations. 

Obviously  any  method  which  seeks  to  estimate  the  concentration  of 
bile  pigment,  i.  e.,  bilirubin  in  the  blood,  with  any  degree  of  accuracy 
must  be  specific.  Numerous  authors  and  investigators  have  sought  to 
estimate  the  quantity  of  bile  pigment  by  a  comparison  or  dilution  of 
the  colored  serum,  free,  of  course,  from  blood,  etc.  In  this  country 
Blankenhorn 31  has  made  clinical  studies  based  on  this  "tintometer 
method"  in  which  the  amount  is  estimated  by  the  dilution  necessary  to 
reach  the  color  just  able  to  be  discerned.  Miilengracht 32  and  his 
co-workers  have  used  a  similar  method  though  somewhat  more  detailed 
in  which  1  c.c.  of  the  citrated  serum  is  placed  in  a  standard  test  tube 
and  diluted  with  0.9  per  cent,  sodium  chlorid  solution  until  the  same 
tint  as  the  standard  solution,  which  is  a  1  to  10,000  bichromate  solution, 
is  obtained.  This  is  supposed  to  represent  normal  serum.  From  our 
present  knowledge  of  the  varieties  of  endogenous  and  exogenous  chro- 
matic elements  which  may  occur  normally  and  pathologically  in  the 
blood,  it  is  obvious  that  these  methods  are  open  to  criticism  since  they 
cannot  be  used  to  discriminate  the  nature  of  the  pigment  which  they 
seek  to  estimate. 

Ehrlich's  diazo  reaction  was  first  studied  in  relation  to  the  bile 
pigments  by  Proseher.33  In  1913,  van  der  Bergh  and  Snapper  34  applied 
this  method  to  the  quantitative  estimation  of  bilirubin  in  the  blood. 
Since  the  introduction  of  this  method  and  its  numerous  modifications 


25.  Virchow:    Arch.  f.  Path.  Anat.  1:379,  1847. 

26.  Stadleman:    Der  Icterus,  Stuttgart,  1891,  pp.  3-45. 

27.  Kuster:   Ztschr.  f.  Physiol.  Chem.  59. 

28.  Whipple  and  Hooper:    J.  Exper.  Med.  17:612,  1913. 

29.  Palmer:    J.  Biol.  Chem.  17:211,  1914. 

30.  Hess  and  Meyers:    J.  A.  M.  A.  73:1743   (Dec.  6)    1919. 

31.  Blankenhorn:    Arch.  Int.  Med.  21:282  (March)  1918. 

32.  Miilengracht:    Acta  Med.  Scandinav.  53:827  (Jan.  14)  1921. 

33.  Prascher:    Ztschr.  f.  Physiol.  Chem.  29:411,  1900. 

34.  van  der  Bergh  and  Snapper:    Deutsch.  Arch.  f.  klin.  Med.  110:540,  1913. 
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a  great  many  experimental  clinical  observations  have  been  made  and 
the  test  has  assumed  an  important  diagnostic  use.  The  test  has  also 
shown  differences  occurring  in  the  sera  of  various  animals.  Of  recent 
date,  Bauer  and  Spiegel 3:'  have  studied  the  fluctuations  not  only  in 
obstructive  jaundice  and  febrile  states  but  also  under  the  influence  of 
various  drugs.     Fiegle  and  Querner  36  have  found  the  normal  content 

TABLE  15. — Bile  Pigment  in  Plasma 


Sample  Proportion 

1.  Normal    adult  plasma   (control) 3.0  c.c.  in  2.3  c.c.  St. 

2.  Dog   bile    0:3  c.c.  in  21  c.c.  St. 

3.  Icteric   plasma    3.0  c.c.  in  25  c.c.  St. 

4.  Normal   adult    plasma 2.9  c.c.  in  25  c.c.  St. 

Dog  bile   0.1  c.c.  in  25  c.c.  St. 

5.  Icteric   plasma    2.9  c.c.  in  25  c.c.  St. 

Dog  bile    0.1  c.c.  in  25  c.c.  St. 

(i.    Normal  adult  plasma 1.0  c.c.  in  25  c.c.  St. 

Icteric  plasma    2.0  c.c  in  25  c.c.  St. 
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Fig.  15. — Prothrombin. 


increased  in  a  wide  variety  of  pathological  conditions.     These  observa- 
tions have  not  been  constant  in  the  findings  by  other  investigators. 

In  comparing  the  diazo  method  with  that  used  in  our  series 
of  observations  a  sharp  distinction  is  found.  Thus  normal  adult 
plasmas  which  gave  nothing  but  a  clear  white  protein  precipitate  with 


35.  Bauer  and  Spiegel:    Deutsch.  Arch.  f.  klin.  Med.  129:17.  1919. 

36.  Fiegle  and  Querner:    Ztsch.  f.  Exper.  Med.  9:153.  1919. 
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the  acid  alcohol  standard  used  in  our  determinations,  nevertheless 
registered  a  positive  diazo  reaction,  which  according  to  v.d.  Bergh, 
Fiegle  and  others,  represents  the  normal  threshold  of  bilirubin  in  human 
serum.  Those  icteric  plasmas  which  develop  the  green  color  by  our 
method  also  gave  an  intense  red  color  by  the  diazo.  This  would  appear 
at  first  to  indicate  the  diazo  reaction  to  be  more  delicate ;  but,  as  other 
workers  have  shown,  the  diazo  reaction  may  be.  produced  by  sub- 
stances other  than  the  bile  pigments.37  In  other  words,  the  reaction  is 
based  on  the  chemical  group  which  may  be  found  in  a  variety  of  sub- 
stances. Ehrlich  himself  at  first  applied  the  method  for  the  estimation 
of  unknown  groups  of  substances  in  the  urine.  The  sharp  distinction 
between  the  two  methods  above  discussed  indicates,  we  believe,  the 
lack  of  specificity  in  the  diazo  reaction.  It  is  not  within  the  scope  of 
this  paper  to  discuss  the  conflicting  views  of  the  relation  of  urobilin, 
urobilinogen  and  urochrome,  but  we  believe  the  overlapping  of  the 
several  tests  ( Russo,  W'eisz  and  Diazo)  further  indicates  the  non- 
specificity  of  the  diazo  reaction.  The  explanation  of  the  direct  and 
indirect  diazo  reaction  again  indicates  a  variety  of  substances  which 
will  react  with  Ehrlich's  diazo  solution. 

The  characteristic  green  color  which  develops  on  oxidation  of  bili- 
rubin to  biliverdin  is  perhaps  the  most  specific  color  reaction  for  the 
bile  pigments.  This  has  been  the  basis  for  most  of  the  well  known 
qualitative  tests  such  as  Hammersten's  and  Gmelin's.  It  has  also 
furnished  the  basis  for  numerous  quantitative  methods  for  determining 
bile  pigment  in  both  bile  and  blood. 

Ivar  Bang  38  made  an  excellent  series  of  observations  especially  on 
the  icterus  of  the  new-born  in  which  he  depended  on  the  development 
of  the  blue-green  ring  at  the  line  of  contact  between  the  serum  and  the 
oxidizing  agent  which  consisted  of  300  parts  of  nitric  acid  with  0.06  of 
sodium  nitrate  (Gmelin-Sunde  technic).  The  speed  of  the  development 
of  the  color  and  the  intensity  of  the  color  gave  a  rough  estimate  of  the 
concentration  of  bile  pigment.  A  similar  method  was  adapted  by 
Gilbert.39 

Fourchet 40  precipitated  the  proteins  with  chloroform  and  estimated 
the  concentration  of  the  pigment  in  the  oxidation  to  the  characteristic 
green  color.     Perchlorid  of  iron  was  used  to  hasten  oxidation.     This 


37.  Herter:    J.  Biol.  Chem.  1:251.  1505;  4:403,  1908. 

38.  Bang:    Hospitalstid.  8:637.  1915. 

39.  Gilbert:    Presse  med.  14:201,  1906. 

40.  Fourchet:    Compt.  rend.  Soc.  Biol.  80:826,   1917. 
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TABLE  16. — Clinical  Icterus  and  Bilirubin  in  Plasma  of  New-Born 

90  Cases  Examined,  72  Positive  for  Bilirubin.      26  Cord  Plasmas  Examined, 
14   Negative,   12    Positive 


Plasma 


Days  Positive 

0-23  hours ,; 

1 25 

2 : 30 

3 42 

4 39 

:, 30 

6 28 

7         26 


Negative       Clinical  Icterus 

1  2 

3  6 

4  20 

2  35 
6  33 

10  25 

16  23 

18  21 


v A!?»  frjp»y* 

e    v^.    Observed  \yoh  ?\&%tto, 
°     # 


NeoMv 


Cl|Nica\ly 


Fig.  16. — Findings  in  blood  plasma  of  new-born  with  icterus. 
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method  was  designed  generally  for  qualitative  work,  but  as  Fourchet 
has  shown,  lends  itself  for  the  quantitative  estimations. 

Hooper  and  Whipple,  who  have  made  a  most  thorough  study  of  the 
bile  pigment  in  the  bile,  advocate  a  precipitation  method  for  the  estima- 
tion of  the  pigment  in  serum  and  body  fluid. 

The  serum  is  made  alkali  with  saturated  solution  of  sodium  bicarbonate 
and  mixed  with  a  10  per  cent,  solution  of  calcium  chlorid,  giving  a  voluminous 
precipitate  containing  the  bile  pigments.  The  preciptate  is  thrown  down  and 
washed  repeatedly  with  distilled  water  by  the  use  of  the  centrifuge.  The 
precipitate  is  finally  dissolved  in  a  measured  amount  of  the  nitrohydrochloric 
acid  alcohol  solution  and  allowed  to  stand  at  room  temperature  over  night. 
The  pigments  are  then  estimated  by  the  colorimeter. 

Hedenius  41  had  previously  shown  that  qualitative  bilirubin  could  be 
detected  in  the  blood  by  precipitating  the  protein  with  alcohol,  filtrating 
and  acidifying  the  filtrate  with  hydrochloric  acid.  It  is,  therefore,  possi- 
ble that  a  shorter  method  than  the  precipitation  method  could  be  found 
for  quantitative  estimation.  Such  a  method  is  used  in  the  estimation 
of  the  pigment  in  the  bile  itself. 

On  experimentation  it  was  found  that  the  clear  icteric  plasmas 
presented  no  factors,  either  in  the  protein  or  the  chromatic  elements, 
which  prevented  the  direct  estimation  of  the  pigments  without  pre- 
cipitation. Furthermore,  instead  of  first  precipitating  the  proteins,  as 
Hedenius  advocated,  the  two  processes  of  precipitation  of  the  protein 
and  oxidation  of  the  pigment  could  be  carried  out  in  one. 

Finally,  as  regards  the  more  detailed  precipitation  process,  it  has 
been  our  observation  that  not  only  does  this  method  involve  a  greater 
experimental  error  on  account  of  the  added  steps,  but  also  the  ca'cium 
chlorid  fails  to  precipitate  all  the  pigments  present,  for  after  adding  the 
calcium  chlorid  in  large  amounts  the  filtrate  still  gives  positive  tests  for 
the  presence  of  pigment. 

Yllpo  42  used  a  spectrophotometry  method.  Undoubtedly  this  is  one 
of  the  most  reliable  methods,  not  only  for  qualitative  determination  of 
the  bile  pigment  but  also  for  quantitative  analysis.  In  studying  the 
distinction  of  the  various  chromatic  elements  in  the  blood  it  is  of  infinite 
value.  However,  for  a  simple  method,  it  cannot  be  reduced  for  quick 
routine  work. 

We  have  examined  ninety  cases  by  the  method  we  have  proposed 
for  the  examination  of  bilirubin  in  the  plasma.  Of  these  cases,  seventy- 
two  showed  a  positive  reaction.    During  the  course  of  this  investigation 


41.  Hedenius:    Upsala  Lakaref.  Forh.  29:541,  1893. 

42.  Yllpo:    Ztschr.  f.  Kinderh.  9:208,  1913. 
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individual  case  above  average. 
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ISi  .y>fih    Value   Average 
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/^in»mum   nof  ploWed  cs  if  wow/d 
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Fig.    19. — Maximum,   average   and   low    value   readings    in   mg.   bilirubin   per 
hundred  c.c.   blood  plasma. 
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we  also  noted  as  carefully  as  it  was  possible  to  do  so  the  appearance 
of  clinical  icterus.  If  anyone  has  attempted  to  do  this  in  a  cosmo- 
politan clinic,  such  as  we  have,  they  will  realize  the  difficulty  of  being 
absolutely  sure  of  slight  cases  of  icterus.  During  the  period  we  were 
carrying  on  these  observations  there  were  often  infants  of  as  many  as 
eight  or  nine  different  nationalities  in  the  nursery.  There  is  no  difficulty 
in  determining  marked  icterus,  but  we  do  not  feel  absolutely  certain  of 
the  exact  portion  of  clinical  icterus.  Table  16  details  the  number  of 
cases  in  which  we  were  able  to  say  that  clinical  icterus  was  present  as 
compared  with  the  finding  of  bilirubin  in  the  plasma. 

This  shows  very  definitely  that  toward  the  third  day  the  findings  in 
the  plasma  and  clinical  icterus  corresponded  fairly  closely.  The  differ- 
ence is  not  to  be  taken  too  exactly ;  as  already  noted,  it  is  difficult  often 

TABLE  17. — Tex  Cases  in  Which  at  Least  Four  Observations  ox 
Bilirubin  in  Blood  Plasma  Were  Made 


' 

Mg.  Bilirubin  per  100  C.e.  Blood  Plasma 

Age  in 

Days 

Name 

Cord 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1.  Mallove.. 

4.7 

17.4 

31.3 

20.9 

8.7 

2.  Simpson. 

8.7 

27.8 

22.6 

12.2 

10.4 

8.7 

3.  Hudekott 

19.1 

27.0 

20.9 

19.7 

4.  Bride 

4.7 

26.1 

4.0 

20.9 

20.9 

17 

4 

5.  Duarts.. . 

19.1 

20.9 

19.4 

19.1 

6.  Sarris  I.. 

8.7 

12.2 

13.9 

1.0 

0 

~ 

7.  Sarris  II. 

10.4 

13.9 

19.1 

5.2 

5 

g 

8.  Monez 

12.2 

19.1 

26.1 

12.2 

12.2 

5.2 

9.  Xieholsen 

13.9 

29.6 

17.4 

15.7 

14.2 

12.0 

10.  Palmeri.. 

6.0 

19.1 

31.3 

26.1 

19.7 

17.8 

to  determine  slight  degrees  of  clinical  icterus.  From  the. third  day  on,  the 
plasma  and  bilirubin  findings  and  clinical  icterus  correspond  fairly  well. 

Figure  16  shows  graphically  these  same  findings. 

Figure  17  shows  an  average  curve  of  the  seventy-two  positive  cases 
with  bilirubin  in  the  plasma  and  a  typical  curve  of  an  individual  case 
which  ran  above  the  average  for  the  seventy-two.  It  might  be  noted 
here  that  the  cases  which  ran  a  low  value  of  bilirubin  in  their  plasma 
reached  the  maximum  earlier  than  the  high  value  cases  which  reached 
their  maximum  somewhat  later  than  the  average  curve,  i.  e.,  the  average 
curve  reaches  its  maximum  on  the  third  day.  Low  value  cases  often 
reach  their  maximum  before  this  day  where  high  value  cases  reach  it 
sometime  after  the  third  day  and  continue  with  high  values  for  a 
longer  period. 
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Figure  18  shows  a  simple  average  curve  of  the  seventy-two  cases 
drawn  on  a  somewhat  different  scale. 

Figure  19  shows  the  maximum,  average  and  low  value  readings  in 
mg.  bilirubin  per  hundred  c.c.  blood  plasma. 
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Fig.   20.— Curves    of    twelve   cases   showing  variations    in   bilirubin    'n   blood 
plasma,  mg.  per  hundred  c.c.  blood  plasma. 

Figure  20  shows  plotted  curves  of  twelve  individual  cases  showing 
the  variations  in  bilirubin  in  blood  plasma. 
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In  Table  17  are  shown  ten  cases  in  which  at  least  four  observations 
on  bilirubin  in  blood  plasma  were  made.  This  table  shows  very  con- 
clusively the  value  of  this  method  not  only  as  a  qualitative  but  also  as 
a  quantitative  method  for  estimating  bilirubin  in  blood  plasma.  The 
-+-  marks  in  the  individual  squares  represent  the  day  on  which  icterus 
was  clinically  noted.  Infant-  Nos.  6  and  7  were  twins  and  it  can  be 
seen  how  closely  the  bilirubin  ran  throughout  their  whole  period  of 
observation.  Two  cases  are  shown  in  which  cord  blood  was  also 
examined.  In  Case  1  it  is  very  evident  that  in  the  circulating  blood  of 
the  new-born  there  is  a  very  much  larger  percentage  of  bilirubin  than 
in  the  cord  blood.  In  this  case  the  blood  plasma  from  the  infant  was 
obtained  within  a  few  hours  after  delivery. 

At  the  present  time  we  do  not  feel  in  a  position  to  discuss  the  all 
important  question  as  to  what  becomes  of  the  red  blood  cells,  but  we 
do  feel  that  this  method  for  testing  bilirubin  gives  us  a  much  better 
means  of  attacking  this  problem.  We  are  now  engaged  in  carrying  out 
a  combined  study  of  bilirubin  in  blood,  stools  and  urine,  together  with 
Other  studies  on  this  problem.  We  hope  in  the  near  future  to  be  able 
to  report  on  some  of  these  findings. 

DISCUSSION 
Dr.  Henry  F.  Helmholz:     Was  there  any  relationship  between  the  amount  of 
blood  sugar  at  the  time  of  birth  and  after  the  first  food  was  taken  ? 

Dr.  Hess  :  The  most  remarkable  thing  about  this  study  is  the  prolonged 
coagulation  time.  These  figures  make  it  two  or  three  times  as  long  as  the 
normal  time.  According  to  Howell  the  normal  coagulation  time  is  eight  to  ten 
minutes;  these  figures  make  it  twenty-five  minutes.  In  other  words  these  infants 
have  latent  hemophilia  which  makes  one  wonder  that  we  do  not  get  hemorrhage 
more  often.  The  question  arises  as  to  what  the  hemorrhagic  cases,  hemorrhage 
in  the  new-born,  would  show  in  regard  to  coagulation  time.  As  to  the  nature 
of  this  coagulation,  Dr.  Lucas  thinks  there  is  a  qualitative  difference  between 
the  blood  substances.  These  differences  cannot  be  tested  on  the  individual  child 
but  have  to  be  tested  with  the  average.  As  to  what  has  been  said  in  regard  to 
the  qualitative  difference  in  the  platelets,  that  has  been  assumed  in  hemophilia. 
Have  you  made  tests  of  this  kind? 

Dr.  Talbot  :  The  blood  sugar  studies  are  interesting  compared  with  the 
respiratory  quotient.  The  blood  sugar  is  low  at  birth  and  rises  on  the  third 
day  and  this  is  parallel  with  the  respiratory  quotient  which  goes  down  and  then 
on  the  third  day  begins  to  rise.  The  low  sugar  on  the  first  day  shows  that 
whatever  sugar  comes  into  the  world  with  the  infant  is  used  up  very  rapidly. 

Dr.  Carr  :  There  must  be  a  difference  in  the  coagulation  time  between 
normal  babies  and  hemophiliacs.  In  my  last  patient  the  coagulation  time  was 
nine  minutes. 

Dr.  Cowie:     Was  the  blood  sugar  curve  run  before  the  birth  of  the  child? 

Dr.  Lucas:  We  were  not  able  to  control  the  mothers  so  that  this  could  be 
done,    but    it    should   have   been    done.      In    regard   to   Dr.    Helmholz's    question, 
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probably  the  low  sugar  findings  were  due  to  the  fact  that  the  blood  was  taken 
immediately  after  birth  or  four  hours  before  food  was  given.  The  infants 
were  practically  on  starvation  diet  and  even  on  the  second  day  the  average 
amount  of  colostrum  was  very  small.  As  to  the  question  Dr.  Hess  raised, 
that  of  potential  hemophilia,  we  have  had  coagulation  time  up  to  forty-five 
minutes  without  any  bleeding  at  all.  This  is  the  same  question  that  has  been 
raised  as  to  why  the  hemophiliac  does  not  bleed  all  the  time.  The  bleeding  time 
in  these  cases  is  normal  and  the  platelets  are  above  the  purpuric  level.  The 
question  Dr.  Hess  raises  is  whether  I  have  tested  out  the  cross  plasma  and 
platelets.  We  have  not  done  so  as  yet  but  hope  to  in  our  future  studies.  As 
Dr.  Talbot  says,  the  sugar  curves  are  low.  We  have  repeated  the  sugar  curves 
but  have  found  them  to  be  lower  than  any  we  have  found  reported. 


SOME  OBSERVATIONS  ON  THE  SO-CALLED  INANITION 
TEMPERATURE     OF     THE     NEW-BORN 

C     G.     GRULEE,    M.D.,    and    B.     E.    BOXAR,    M.D. 

CHICAGO 

For  some  years  it  has  been  recognized  that  in  a  certain  percentage 
of  infants  there  occurs  in  the  first  few  days  of  life  a  rise  in  temperature. 
This  fever  has  not  been  accounted  for  satisfactorily,  so  far,  by  any 
explanation  which  we  regard  as  adequate  to  explain  temperatures  at 
other  periods  of  life.  This  rise  of  temperature  has  been  thought  to 
occur  with  peculiar  frequency  at  the  time  when  the  weight  is  at  the 
lowest  point  and  also  in  those  infants  whose  weight  loss  is  most 
marked.  It,  therefore,  is  most  commonly  seen  on  the  third,  fourth 
and  fifth  day.  It  is  practically  always  transient  in  character  and  is 
accompanied  by  almost  no  disturbance  of  the  general  clinical  findings. 
Consequently,  it  offers  an  example  of  a  febrile  condition  apparently 
very  simple  in  nature.  It  was  thought  that  a  very  careful  clinical 
study  of  this  condition  might  throw  some  light  on  some  of  the 
immediate  factors  which  cause  rise  of  temperature. 

Among  the  older  writers  Eross,1  in  1886,  spoke  of  a  transient  fever- 
in  the  new-born  which  fell  spontaneously  in  some  of  the  cases.  He  "has 
regarded  this  fever  in  most  cases  as  being  due  to  a  gastro-enteritis 
or,  perhaps,  pus  at  the  umbilicus.  This  was  the  first  mention  of 
such  a  fever  that  we  could  find.  The  article  of  Sommer  makes  no 
mention  of  such  a  fever.  In  1893,  Herrick  2  reported  a  case  in  which 
the  temperature  rose  to  106.5  F.  eighteen  hours  after  the  delivery  of 
the  child.  This  was  unaccompanied  by  any  symptoms,  and  there  were 
no  signs  of  abrasion  or  inflammation.  The  temperature  fell  to  101  F. 
within  twenty-four  hours,  and  never  afterward  was  above  100  F. 
Herrick  explains  this  condition  as  probably  being  due  to  some  dis- 
turbance of  the  cervical  cord  caused,  possibly,  by  traction  on  the  head 
since  the  delivery  was  with  forceps.  Although  this  temperature  occurred 
so  early,  it  is  quite  possible  that  this  was  a  case  of  so-called  inanition 
temperature  of  the  new-born. 


1.  Eross:    Jahrb.   f.   Kinderh.   24:189.    1886;    32:68.    1891. 

2.  Herrick:    Arch.  Pediat.  10:337,   1893. 
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The  first  article  dealing  adequately  with  the  subject,  and  the  one 
from  which  this  type  of  fever  derived  the  name  by  which  it  is  usually 
designated,  is  that  published  by  Holt.3  in  1895.  Holt  uses  the  term 
"inanition  fever"  to  describe  a  fever  usually  seen  in  the  first  four  or 
five  days  of  life,  which  is  independent  of  any  local  or  general  diseases 
but  apparently  is  due  to  starvation.  He  states  that  this  condition  was 
first  described  by  J.  W.  McLane,  of  New  York,  in  1890,  before  one  of 
the  medical  societies  of  that  city,  at  which  time  he  presented  a  case. 
Holt  reports  McLane's  case  and  then  one  of  his  own.  Holt  states  that 
from  observation  of  the  new-born  at  the  Sloane  Maternity  hospital 
it  was  not  uncommon  to  find  cases  which  in  the  first  five  days  of  life 
showed  temperatures  up  to  102  or  104  F.,  accompanied  by  no  evidence 
of  local  disease,  and  ceasing  in  nursing  infants  with  the  establishment 
of  the  free  secretion  of  milk.  This  condition  was  observed  in  twenty 
of  200  infants  at  the  Nursery  and  Child's  Hospital  and  of  135  of  500 
infants  at  the  Sloane  Maternity.  The  maximum  loss  of  weight  was  28 
ounces.  In  many  it  was  not  over  20  ounces,  in  contrast  to  the  average 
loss  of  weight  in  a  healthy  infant,  which  was  10  ounces.  As  a  rule, 
the  infant  began  to  gain  in  weight  as  soon  as  the  temperature  remained 
at  the  normal  point,  but  not  until  then.  Holt  states  that  he  has  seen 
this  condition  occasionally  in  older  infants  when  they  were  nursing  dry 
breasts  or  when  fluids  (food  and  water)  had  been  withheld.  In  the 
discussion  of  Holt's  paper,  Christopher  states  that  he  thinks  the  fever 
is  due  to  retention  of  uric  acid  and  urates  and  is  relieved  by  their  excre- 
tion. Tuley,4  in  the  same  year,  speaks  of  "starvation  temperature," 
which,  he  says,  was  called  to  his  attention  by  Dr.  E.  A.  Tucker  when 
an  intern  at  the  Sloane  Maternity. 

Crandall,5  writing  on  inanition  fever  of  the  new-born,  reports  three 
types  of  cases.  He  thinks  the  evidence  is  in  favor  of  the  condition 
being  due  to  inanition,  though  absolute  proof  is  lacking.  He  states 
that  in  the  Sloane  Maternity  Hospital  in  New  York,  out  of  500  con- 
secutive cases,  135  suffered  from  fever  during  the  first  five  days  of 
life,  this  not  being  due  to  septic  or  organic  causes.  In  the  children's 
hospital,  twenty  out  of  200  showed  the  same  symptoms. 

For  many  years  following  this  we  have  been  able  to  find  no  mention 
of  inanition  temperature  of  the  new-born,  except  in  textbooks,  such 
as  the  article  in  Holt's  Diseases  of  Infancy  and  Childhood. 


3.  Holt:    Arch.  Pediat.   12:560.   1895. 

4.  Tuley:    Arch.  Pediat.  12:580.   1895. 

5.  Crandall:    Arch.  Pediat.  16:174,  1899. 
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Lachs,6  although  taking  up  the  question  of  the  temperature  of  the 
new-born,  makes  no  mention  of  the  condition.  Zmudzinski,7  in  1910, 
in  a  study  of  the  temperature  and  weight  conditions  of  the  new-born, 
states  that  in  seventy-four  of  1,665  nurslings  there  was  a  temperature 
increase  over  37.7  C,  which  could  not  be  accounted  for  by  any  recogniz- 
able disease.  He  divides  these  cases  into  two  classes:  Class  1,  in 
which  there  was  a  single  rise  of  temperature — consisted  of  fifty-four 
cases.  Of  these,  twenty-eight  had  temperatures  between  37.8  and 
38  C.  Twenty-one  had  between  38.1  and  39  C,  and  five  had  between 
39.1  and  40  C.  Class  2  consisted  of  twenty  cases  which  showed  more 
than  one  rise  in  temperature.  Of  these,  two  were  between  37.8  and 
38  C. ;  twelve  between  38.1  and  39  C. ;  five  between  39.1  and  40  C, 
and  one  over  40  C.  Of  all  these  cases  there  were  only  eight  per- 
mature,  or  10.4  per  cent.  In  no  case  was  there  any  great  involvement 
of  the  general  findings.  Although  stationary  weight  or  loss  at  the  time 
of  temperature  increase  was  recognized,  he  was  not  able  to  prove  a 
connection  between  this  condition  and  the  rise  in  temperature  or  its 
unknown  cause.  He  quotes  Bedar  as  recognizing  this  condition  and  as 
stating  that  slight  chilling  or  indigestion  are  possible  causes.  Of  the 
seventy-four  cases  observed  by  him,  forty-eight  occurred  in  the  first 
seven  days  of  life.  This  suggests  that  there  is  some  connection  between 
this  condition  and  the  food  or  colostrum.  It  is  altogether  likely,  how- 
ever, that  the  colostrum  cannot  be  regarded  as  the  cause  of  the  condi- 
tion. Umbilical  infections,  too,  are  to  be  considered,  as  Runge  has 
suggested.  This,  however,  can  scarcely  be  regarded  as  a  cause  of  the 
rise  of  temperature  in  these  cases. 

It  is  not  impossible  that  this  condition  may  be  combined  either  with 
the  nature  of  the  birth  or  with  fever  in  the  mother.  Abnormal  labors 
are  noted  in  fifteen  of  the  seventy-four  cases,  and  in  thirteen  instances 
the  mother  had  fever.  In  five  other  instances  there  were  minor  condi- 
tions in  the  infant,  such  as  cephalhematoma,  caput  succedaneum, 
granuloma  at  the  umbilicus,  and  a  syphilis  exanthem  following  a 
temperature  of  several  days'  duration. 

The  real  renewal  of  the  discussion  of  this  subject  came  with  a  paper 
of  von  Reuss  8  in  1912.  He  speaks  of  the  condition  as  the  "fieber 
ohne  Befund"  and  reports  twenty-four  cases.  This  article  enters  into 
an  exhaustive  discussion  of  the  possibilities  of  the  causes  of  this  fever. 


6.  Lachs:    Samml.  klin.  Vortr.    (Gyn.),  No.  307,   1901. 

7.  Zmudzinski :    Inaug.  Dissert.,  Berlin.   1910. 

8.  Von  Reuss:    Ztschr.  f.  Kinderh.  4:32.  1912. 
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He  dismisses  the  idea  that  it  is  of  a  septic  nature.  He  also  thinks  that 
he  is  able  to  exclude  in  these  cases  the  so-called  ectogenous  infections 
of  the  intestine  since  the  stools  in  no  way  differ  from  those  in  the 
new-born  without  fever.  While  an  infection  with  pathogenic  bacteria 
as  a  cause  of  this  transitory  fever  may,  in  all  probability,  be  excluded, 
there  is  a  possibility  that  it  may  have  its  origin  from  intestinal  bacteria, 
their  metabolic  products  or  toxins.  Against  the  assumption  that  the 
invasion  of  bacteria  during  the  meconium  period  causes  the  fever  is 
the  time  of  its  occurrence. 

On  the  other  hand,  the  vegetative  changes  produced  by  the  nourish- 
ment may  be  of  importance.  Passini  regards  the  anaerobic  gas  bacillus 
as  the  chief  representative  of  the  characteristic  flora  of  the  meconium. 
The  occurrence  of  sugar  containing  milk  remnants  may  bring  about  a 
change  in  the  organism  from  the  sporulating  to  the  gas  forming 
asporogenous  strain.  Passini  says  that  in  this  dyspepsia  of  the  new- 
born, which  may  be  regarded  almost  as  physiologic,  some  toxic  prod- 
ucts appear  to  play  a  role.  Against  this  statement  of  Passini  is  the 
fact  that  dyspepsia  only  occurs  after  the  fourth  day.  After  this  time, 
if  we  may  accept  Passini's  hypothesis,  intestinal  irritation  may  have  a 
part,  inasmuch  as  the  increased  alkaline  intestinal  secretion  forms  a 
medium  in  which  putrefaction  occurs  which  might  cause  the  fever 
which  would  sink  only  when  the  milk  fllora  became  predominant.  Von 
Reuss  mentions  the  fact  that  the  intestinal  wall  of  the  new-born  during 
the  first  days  is  permeable  for  high  molecular  colloid  substances  which 
can  produce  fever  after  their  passage  through  the  intestinal  wall.  He 
takes  up  the  question  of  whether,  in  thermolabile  organisms,  like  the 
new-born,  external  temperature  and  warm  clothing  may  not  have  a 
part.  His  objections  to  this  are,  first,  that  the  fever  affects  only  cer- 
tain individuals ;  second,  that  it  does  not  affect  the  premature  or 
debilitated  children  ;  third,  that  the  temperature  rise  was  between  the 
second  and  fifth  days;  fourth,  that  after  sponging,  the  temperature 
often  increases.  He  feels  very  strongly  that  the  fever  is  not  a  result 
of  hindrance  of  heat  radiation. 

The  next  question  to  be  decided  was  whether  this  fever  is  due  to 
internal  heat  stagnation,  that  is,  whether1  there  is  a  disproportion 
between  the  chemical  and  physiologic  radiation.  The  temperature  rise 
occurs  on  the  third  or  fourth  day,  which  may  be  regarded  as  the 
critical  period  of  the  new-born.  Up  to  this  time,  the  body  of  the 
infant  has  acted  as  a  reserve  deposit.  Water  and  other  constituents 
have  largely  been  excreted  and,  at  this  time,  there  begins  to  be  stored 
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up  building  and  burning  material  together  with  water.  The  question 
presents  itself  as  to  whether  this  fever  may  be  regarded  as  an  inani- 
tion fever  or  as  corresponding  to  the  thirst  fever  which  Erich  Muller 
has  described  in  sick  infants  and  which  Heim  and  John  regard  as 
salt  fever.  This  lattei  is  regarded  as  being  due  to  a  concentration  of 
tissue  juices.  According  to  this  theory,  hydropjgenous  action  of  the 
salt  leads  to  disturbances  in  warmth  regulation,  as  a  result  of  water 
combination  and  decrease  in  perspiration.  Against  this  explanation  for 
transitory  fever  is  the  fact  that  very  excessive  loss  of  weight  may  go 
along  absolutely  without  fever.  It  is  very  hard  to  say  whether  the 
decreased  intake  of  fluid  is  a  cause  or  result  of  the  fever  increase. 

At  this  period  of  life,  there  is  tissue  destruction,  as  is  shown  by 
the  nitrogenous  constituents  of  the  urine.  Such  high  molecular  albumin 
accumulations  can  cause  fever.  It  has  been  shown  by  Gein  and  Kot- 
charowski  (Gundobin)  that  the  urine  of  the  new-born  is  more  toxic 
than  that  of  older  infants  or  adults,  and  that  the  urine  from  the  second 
to  the  fourth  day  of  life  is  especially  toxic.  It  is  possible,  therefore, 
that  these  products  of  protein  decomposition  or  even  salts  may  be 
the  cause  of  the  fever.  In  summing  up,  von  Reuss  states  that  the 
various  factors  which  may  be  responsible  for  the  condition  are  the 
following :  ( 1 )  Change  from  meconium  to  milk  flora  in  the  bowel ; 
(2)  the  irritative  action  of  bacterial  decomposition  products  or  toxins, 
as  well  as  nourishment  constituents  and  their  catabolic  products  as 
such,  on  the  intestinal  cells  not  used  to  such  irritation,  or  the  resorp- 
tion products  on  the  whole  organism;  (3)  the  presence  of  products  of 
tissue  destruction  such  as  one  finds  in  the  first  days  of  life;  (4)  as  a 
result  of  the  slight  fluid  intake  and  the  water  impoverishment,  and 
from  this  the  resulting  concentration  of  the  tissue  fluids  and  decrease 
of  diuresis;  (5)  poor  development  of  the  heat  regulatory  apparatus. 
He  thinks  that  since  this  condition  occurs  only  in  certain  infants,  it 
is  probable  that  a  combination  of  these  factors  is  the  cause. 

Heller  9  reported  his  findings  in  the  same  year.  They  are  summed 
up  in  Table  1. 

Heller  states  that  this  table  shows  with  certainty  the  intimate  con- 
nection between  the  fever  increase  and  the  size  of  the  weight  loss  of 
the  first  few  days  of  life.  He  states  that  he  was,  with  certainty,  able  to 
exclude  factors  of  an  infectious  nature.  He  thinks  it  probable  that  the 
condition  is  a  disturbance  of  the  concentration  of  body  fluids  brought 


9.  Heller:  Ztschr.  f.  Kinderh.  4:55.  1912. 
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about  by  water  excretion,  in  other  words,  a  thirst  fever.  A  second 
factor  may  be  found  in  the  deficiency  of  the  warmth  regulatory 
apparatus  in  these  infants. 

In  his  textbook  von  Reuss  simply  repeats  in  an  abbreviated  form  his 
conclusions  in  the  paper. 

In  1915,  Jaschke  w  took  up  the  investigation  of  this  fever.  Among 
1,000  new-born  infants  he  found  thirty-one  with  temperature  increase. 
-In  only  one  was  there  a  double  rise  of  fever  above  37.5  C.  In  half 
of  his  cases  the  temperature  was  over  38  C,  twice  it  was  over  39  C. 
Aside  from  these  cases  there  were  twenty-two  in  which  the  temperature 
rose  once  to  37.4  C.  and  eighteen  in  which  it  rose  once  to  37.5  C. 
Almost  never  did  these  temperatures  come  during  the  time  of  physio- 
logic weight  decrease  but  principally  in  the  second  week  of  life.  Twenty 
of  his  thirty-one  cases,  or  64.5  per  cent.,  showed  the  ideal  curve  with 


TABLE   1. — Weight  Loss   in   New-Born   With   and  Without   Fever 


Weight  Los? 

in  the  First  Days  in  Gm. 

New-born 

New  born 

with  Fever 

Number 

Per  Cent. 

Under  200 

17 

74 

91 

9 

0 

4 

24 

5 

0.0 

200-300 

5.4 

C00-500. ..                                         

26.3 

500-7-0 

Total. . . 

191 

33 

17.0 

characteristic  weight  increase  on  abundant  nourishment.  Two  of  these 
cases  had  temperatures  of  40  and  40.2  C,  respectively.  The  physio- 
logic weight  decrease  amounted  twice  to  over  300  gm.,  five  times  to 
over  350  gm.  In  the  majority  of  all  cases  there  was  not  to  be  recog- 
nized any  connection  with  a  condition  of  hunger  or  thirst.  In  forty-six 
of  the  1,000  cases,  outspoken  hunger  weight  curves  were  present  with 
the  characteristic  normal  temperature.  Of  the  thirty-one  cases  in 
which  fever  was  present,  in  only  nine  did  the  temperature  increase 
correspond  with  the  lowest  point  of  weight  decrease.  Therefore,  he 
thinks  that  from  his  case  one  cannot  conclude  that  weight  decrease 
stood  in  direct  connection  with  the  temperature.  It  is  the  custom  in 
their  clinic  to  put  the  children  to  the  breast  a  few  hours  after  birth 
and  to  pump  out  the  breast  after  nursing  so  that  on  the  first  day  the 
child  gets  on  an  average  from  20  to  50  gm.  colostrum,  and  one  the 
second  day  from  60  to  100  gm. 


10.  Jaschke:    Ztschr.  f.   Geburtsh.  u.  Gynak.   78:119,  1915. 
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In  order  to  test  out  how  the  children  would  act  under  other  condi 
tions,  he  gave  fifty-six  infants  the  following  ration:  For  the  first 
twenty-four  hours  the  children  were  given  nothing,  neither  hreast  nor 
water.  After  this  they  were  given  what  they  could  get  from  the  breast, 
whether  the  supply  was  low  or  not,  and  nothing  was  done  to  combat  the 
undernourishment  during  this  time.  Of  these  fifty-six  infants,  ten,  or 
18  per  cent.,  showed  a  temperature  of  37.5  C.  or  over.  This  corresponds 
almost  exactly  with  the  figures  of  Heller,  which  amount  to  17  per  cent. 
In  six  of  these  ten  cases,  the  temperature  was  over  38  C.  and  in  two 
it  was  39  C.  In  half  the  cases,  the  maximum  temperature  was  coinci- 
dent with  the  maximum  weight  loss.  In  general,  the  height  of  the 
temperature  and  the  size  of  the  weight  loss  ran  parallel.  Jaschke 
concludes  from  this  that  the  frequency  of  the  fever  probably  increases 
with  the  degree  of  the  weight  decrease.  He  prefers  the  term  "transi- 
tory" to  "hunger  fever"  because,  he  thinks,  that  without  doubt  hunger 
and  thirst  do  not  play  the  chief  role  in  the  causation  of  the  temperature 
increase,  and  he  agrees  with  von  Reuss  in  the  connection  between  the 
milk  flora  in  the  intestine  and  the  temperature  increase.  He  believes 
that  hunger  or  thirst  act  in  no  other  manner  than  as  predisposing 
causes. 

Mayer  :1  reported  eleven  cases  among  235  new-born.  He  asserts 
that  "with  the  fall  in  temperature  the  increase  in  the  weight  curve 
usually  begins."  The  temperature  maximum  and  the  weight  minimum 
fall,  then,  as  a  rule,  on  the  same  day  or  are  separated  by  only  one 
day.  The  temperature  maximum  usually  occurs  on  the  third  or  fourth 
day,  never  later  than  the  sixth.  The  children  affected  are  strong  and 
healthy.  He  explains  the  condition  in  the  following  way.  As  a  result 
of  water  impoverishment,  there  may  be  a  decrease  in  heat  radiation 
from  the  skin,  with  a  resulting  disturbance  of  heat  regulation.  This 
water  impoverishment  may  result  in  diminution  of  urinary  excretion 
with  a  result  that  pyrogenic  metabolic  products  are  stored  up  in  the 
organism,  which  may  disturb  the  normal  process  of  removal  of  poisons 
from  the  body.  As  a  result  of  deficient  protein  metabolism,  liver 
function,  etc.,  the  new-born  may  already  be  in  a  "condition  of  light 
intoxication,"  as  the  toxic  urine  suggests.  He  also  takes  into  con- 
sideration the  question  of  the  increased  permeability  of  the  intestinal 
wall  at  this  period  of  life,  and  thinks  it  possible  that  since  colostrum 
is  the  physiologic  food  for  this  period,  the  breast  milk  may  act  as  a 
toxic  substance. 


11.  Mayer:    Med.  Klin.  11:933,  1915. 


66  Grulee-Bonar  :    Inanition   Temperature 

In  the  discussion  of  Mayer's  paper,  Esch  12  disputes  Mayer's  idea 
of  the  importance  of  the  change  from  colostrum  to  breast  milk.  He 
regards  the  fever  of  the  new-born  as  a  thirst  fever.  He  thinks  that 
the  products  of  tissue  destruction  in  the  thermolabile  new-born  may 
be  fever  producing  if  they  are  retained  and  not  excreted  very  quickly 
from  the  urine.  He  thinks  that  if  we  take  this  into  consideration  we 
must  regard  this  fever  as  an  autointoxication  and  the  critical  fall  as 
produced  by  the  washing  out  of  these  poisonous  bodies  from  the  body 
by  the  increased  fluid  intake.  Jaschke,13  in  this  same  discussion,  dis- 
putes the  idea  of  Mayer  and  Esch  and  questions  Heller's  observations. 

Jaschke  repeats  his  views  in  his  text-book,  and  also  states  that 
Langstein,14  in  whose  clinic  Heller  made  his  observations,  is  convinced 
that  hunger  plays  no  etiologic  role. 

Lo  Cicero  15  reviews  the  literature  on  transitory  fever  of  the  new- 
born and  reports  several  cases,  but  adds  nothing  new  in  the  way  of 
observations.     In  general,  he  agrees  with  von  Reuss. 

Lindig,16  after  his  experiments  regarding  the  temperature  course 
of  new-born  infants,  is  inclined  to  ascribe  the  transitory  fever  of  the 
new-born  as  being  due  to  the  action  of  casein. 

Heimann  17  reviews  8,441  cases  of  new-born  infants  with  a  yearly 
percentage  of  from  0.6  to  4.2  per  cent,  of  inanition  fever.  The  num- 
ber of  cases  was  much  reduced  after  substituting  a  twelve  hour  for  a 
twenty-four  hour  interval  between  birth  and  the  first  nursing.  He 
believes  that  the  fever  is  due  to  a  number  of  different  factors. 

Our  observations  were  made  on  182  infants  in  the  Maternity  Ward 
of  the  Presbyterian  Hospital,  Chicago.  This  represented  observations 
in  189  consecutive  cases.  Seven  of  the  189  were  rejected  because  by 
careful  physical  examinations  and  laboratory  findings  we  were  able  to 
account  for  the  fever  that  occurred  by  the  presence  of  some  febrile 
disease  or  condition,  or  because  of  prematurity  or  congenital  debility 
which  necessitated  the  taking  of  measures  to  conserve  body  heat. 

The  following  routine  was  carried  out:  Immediately  after  birth 
the  children  were  cleansed  carefully  and  oiled.  We  have  not  made 
any  observations  here  as  to  the  delivery  because  this  seemed  to  have 


12.  Esch:    Monatschr.  f.  Geburtsh.  u.  Gynak.  40:162,   1914. 

13.  Jaschke:    Monatschr.  f.  Geburtsh.  u.  Gynak.  40:162,   1914. 

14.  Langstein  :    Quoted  by  Jaschke. 

15.  Lo  Cicero:    La  Pediatria  23:768,  1915. 

16.  Lindig:    Fortsch.  d.  Med.  37:13,  1920. 

17.  Heimann:    Monatschr.  f.  Geburtsh.  u.  Gynak.  51:27,  1920. 
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no  bearing  whatever  on  the  temperature  course  in  the  infant.  The 
children  were  weighed  immediately  after  birth  and  thereafter  once  a 
day,  between  8  and  9  a.  m.  for  a  daily  weight.  The  infants  were 
put  to  the  breast  six  hours  after  birth  and  thereafter  every  four 
hours,  being  nursed  six  times  in  twenty-four  hours.  Every  child  was 
weighed  before  and  after  each  nursing  to  determine  the  amount 
obtained  from  each  breast.  Water  was  offered  to  these  infants  several 
times  a  day  between  feedings  and  the  amount  taken  recorded.  The 
temperature  was  taken  every  four  hours.  Urinations  were  recorded 
but  no  attempt  was  made  to  collect  more  than  sample  specimens.  The 
number  and  character  of  the  stools  were  carefully  noted  and  recorded. 
If  vomiting  occurred,  attempt  was  made  to  estimate  the  quantity.  This, 
of  course,  could  not  be  done  accurately.  Icterus  was  noted  but  had 
no  effect  on  the  temperature. 

In  Tables  2,  3,  4,  5  and  6  are  noted  ( 1 )  the  weight  for  the  first 
five  days;  (2)  the  percentage  of  greatest  weight  loss;  (3)  the  highest 
daily  temperature  for  five  days;  (4)  the  quantity  of  breast  milk  for 
five  days;  (5)  the  quantity  of  supplementary  food,  if  any,  for  five 
days;  (6)  the  quantity  of  water  for  five  days;  (7)  the  total  fluids  taken 
for  five  days;  (8)  estimated  loss  by  vomiting;  (9)  the  total  number 
of  stools  in  the  first  five  days  divided  into,  (a)  meconium,  and  (b) 
milk  stools;  (10),  and  if  icterus  is  present,  the  day  on  which  it  first 
occurred. 

The  cases  were  then  divided  into  five  groups  according  to  weight. 
Group  1 :  Seventeen  cases  consisting  of  children  weighing  under 
3,000  gm.  at  birth.  Group  2:  Forty-four  cases,  children  weighing 
between  3,000  and  3,500  gm.  Group  3 :  Eighty-one  cases,  children 
weighing  between  3,500  and  4,000  gm.  Group  4 :  Twenty-eight  cases, 
children  weighing  between  4,000  and  4,500  gm.  Group  5 :  Twelve 
cases,  children  weighing  over  4,500  gm. 

Table  1  shows  very  well  the  relation  of  the  weight  loss  to  the 
temperature  in  these  cases.  For  the  118  normal  cases,  the  average 
weight  loss  was  6.2  per  cent. ;  for  forty-six  cases  with  a  temperature 
between  99.2  and  100  F.,  the  weight  loss  was  6.2  per  cent.;  for  the 
sixteen  cases  with  a  temperature  from  100.2  to  102  F.,  the  average 
weight  loss  was  8.8  per  cent.,  and  for  the  three  cases  with  a  temperature 
of  over  102  F.,  the  weight  loss  was  11.2  per  cent. 

While  at  first  glance  this  appears  to  be  significant,  still  if  we 
examine  carefullv  the  individual  cases  we  find  that  among  the  cases 
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with  normal  temperature  the  weight  loss  was  as  great  as  17.3  per 
cent.,  which  is  higher  than  that  found  in  any  case  with  fever.  A  careful 
examination  of  the  tables  has  failed  to  show  any  regular  relationship 
between  the  quantity  of  fluid  ingested  and  the  occurrence  of  fever  in 
any  one  of  these  groups ;  while  there  are  cases  here  and  there  in  which 
there  seems  to  be  a  relation  between  the  fever  and  the  food  ingested, 
there  are  also  many  cases  in  which  the  opposite  is  true. 

A  careful  study  of  our  observations  fails  to  reveal  any  regular 
relationship  between  the  inanition  or  transitory  fever  of  the  new-born 
and  the  quantity  of  fluid  ingested,  nor  does  it  reveal  any  definite 
relationship  between  the  percentage  of  weight  loss  and  the  temperature. 
We  are,  therefore,  forced  to  the  conclusion  that  the  temperature  rise  in 
question  is  not  regularly  to  be  explained  on  the  basis  of  dehydration, 
and  since  clinically  the  condition  is  clear  cut,  it  would  seem  likely 
that  the  explanation  for  this  fever  must  be  made  on  some  other  basis. 
There  could  be  very  little  doubt  in  the  minds  of  any  clinicians  that 
forcing  of  food  after  this  temperature  has  risen  is  accompanied  by 
a  fall  so  rapid  that  it  seems  more  than  likely  that  there  is  a  definite 
causal  relation  between  the  taking  of  food  and  the  fall  of  temperature. 

We  recently  published  an  article  1S  on  the  precipitin  reaction  for  egg 
albumin  in  the  urine  of  new-born  infants.  In  it  we  suggested  that  we 
had  been  able  to  obtain  positive  reaction  with  such  small  quantities  of 
egg  albumin  in  such  a  large  proportion  of  cases  that  it  seemed  that 
the  presence  of  this  reaction  indicated  an  increased  permeability  of  the 
intestinal  mucosa  for  egg  albumin  during  this  period  of  life.  More 
recently,  one  of  us,19  in  testing  the  urine  of  the  new-born  for  indican, 
confirmed  the  findings  of  von  Reuss  in  regard  to  its  frequent  occurrence 
in  the  new-born,  and  especially  in  the  third,  fourth  and  fifth  days  of 
life.  It  is  a  well  known  fact,  that  within  twenty-four  hours  after 
birth  the  contents  of  the  intestinal  canal  have  been  invaded  by  bacteria 
as  far  as  the  pylorus.  It  has  been  suggested,  that  meconium  is  a  poor 
medium  for  the  growth  of  bacteria.  This  probably  is  due  to  the  fact 
that  meconium  is  so  inspissated  that  it  contains  extremely  small 
quantities  of  fluid,  and  that,  therefore,  the  humidity  is  too  low  for 
the  proper  growth  of  bacteria.  That,  on  the  other  hand,  the  meconium 
is  not  bactericidal  is  proven  by  the  readiness  with  which  it  is  invaded 
by  bacteria.     Writh  the  stimulation  to  digestion  and  the  flow  of  the 


18.  Grulee  and  Bonar :  Am.  J.  Dis.  Child.  21:89  (Jan.)   1921. 

19.  Bonar:  Am.  J.  Dis.  Child.  21:406   (April)    1921. 
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gastric  and  intestinal  juices  produced  by  the  taking  in  of  food,  the 
meconium  is  unquestionably  mixed  with  large  quantities  of  fluid,  and 
hence  would  be  rendered  a  better  material  for  the  growth  of  bacteria. 
Meconium  consists  almost  entirely  of  protein  material,  the  destruction 
of  which  would  most  readily  account  for  the  presence  of  indican  in 
such  a  large  proportion  of  urines  from  new-born  infants. 

With  the  addition  of  breast  milk  to  the  diet,  the  putrefactive  proc- 
esses in  the  intestine  are  reduced.  It  seems  to  us  most  likely  that 
temperature  elevation  at  this  time  may  be  ascribed  to  the  absorption 
of  some  protein  products,  bacterial  or  otherwise,  from  the  intestines 
of  the  new-born.  That  the  condition  does  not  give  rise  to  more 
serious  symptoms  than  are  present  may  be  explained  by  the  transiency 
of  the  fever  period  and  by  the  rapid  change  of  the  condition  within 
the  intestinal  canal. 

DISCUSSION 

Dr.  Freeman:  This  is  a  very  valuable  contribution  of  Dr.  Grulee's.  I  have 
been  disappointed  with  the  results.  It  has  seemed  that  dehydration  did  cause 
fever  and  that  this  would  explain  so-called  inanition  fever.  We  have  had  a 
number  of  advanced  heart  and  kidney  cases  which  with  the  administration  of 
diuretics  would  have  a  rise  in  temperature  and  when  the  diuretics  were  stopped 
the  fever  came  down.  Whether  we  shall  have  to  put  these  inanition  cases  on  a 
different  basis  I  am  not   sure. 

Dr.  Grulee  :  Dr.  Freeman's  disappointment  has  been  shared  by  me.  I  had 
hoped  to  find  some  evidence  that  the  fever  in  these  cases  was  due  to  dessication, 
but  I  can  find  no  such  evidence  in  rav  investigation. 


A     CLINICAL    REPORT    OF  SIMPLE  METHODS  IN  THE 
CARE    OF    PREMATURE    BABIES 

WALTER    LESTER    CARR,    M.D. 

NEW     YORK    . 

This  brief  report  of  premature  and  incubator  babies  is  based  on 
observations  made  at  the  Manhattan  Maternity  and  Dispensary,  where 
there  were  1,435  confinements  during  1920  and  where  the  incubator 
described  below  is  in  use.  A  few  babies  were  seen  at  the  Woman's  Hos- 
pital, where  there  were  <S73  confinements  in  1920  and  in  the  maternity 
service  of  the  City  Hospital  with  120  confinements  for  the  same  period. 
In  the  two  latter  institutions  this  incubator  is  not  used  and  the  babies 
were  observed  merely  for  variations  in  temperature,  methods  of  feeding 
and  general  development. 

The  incubator  room  at  the  Manhattan  Maternity  is  6V->  feet  by  7  feet 
with  a  ceiling  12  feet  high  and  it  has  a  single  door  opening  from  the 
main  nursery.  The  air  intake  is  from  a  window  by  means  of  a  flue 
9  by  2  inches  and  the  air  is  carried  back  of  a  radiator.  The  room  tem- 
perature is  kept  at  80  F. 

The  incubator  is  an  aluminum  tray  24  inches  in  length  and  12  inches 
in  width  with  a  hood  12  inches  high  that  does  not  extend  the.  whole 
length  of  the  tray  but  allows  a  baby's  head  to  be  partially  outside  of 
the  hood.  Over  this  open  end  there  is  a  curtain  to  protect  a  baby's 
head  and  body.  The  other  end  of  the  incubator  is  closed  but  has  in 
it  a  door  four  by  six  inches.  In  the  top  of  the  incubator  are  three  open- 
ings for  electric  lights  that  are  placed  on  elbows  so  as  not  to  interfere 
with  the  clothing.  One  15  Watt  light  will  give  an  incubator  a  tem- 
perature of  76  F.,  two  a  temperature  of  88  F.  and  three  a  temperature 
of  96  F.  in  three  quarters  of  an  hour. 

The  advantage  of  thres  lights  in  the  incubator  is  appreciated  if  a 
baby  has  many  variations  in  body  temperature  as  the  heat  can  be  raised 
or  lowered  according  to  the  requirements,  for  a  moderate  heat  is  found 
to  be  better  than  a  constant  high  temperature.  A  thermometer  is  placed 
inside  the  incubator  in  a  position  to  be  observed  by  the  nurse.  The  tem- 
perature of  the  incubator  is  maintained  about  90  F.  if  a  baby's  heat  is 
be1ow  95  F.  As  a  baby's  temperature  goes  to  normal  the  heat  in  the 
incubator  is  reduced.     The  incubator  is  light  in  weight  and  has  the 
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advantage  of  portability  and  cleanliness.  New  incubators  are  to  be 
made  with  a  movable  top  so  as  to  lessen  the  handling  of  babies. 

At  the  time  of  birth  delicate,  subnormal  babies  are  anointed  with 
sterile  oil,  but  not  bathed,  the  eyes  are  treated,  an  umbilical  dressing 
is  applied,  premature  jackets  with  caps  and  diapers  of  cheese  cloth  and 
cotton  are  used. 

Temperatures  are  recorded  carefully.  It  has  not  been  found  practical 
to  weigh  babies  in  incubators  but  the  nurses  exercise  great  caution  in 
the  details  of  handling  and  weighing  when  babies  are  removed  from  the 
incubators.  A  light  mattress  and  blanket  form  a  bed  that  is  readily 
sterilized. 

The  following  general  rules  are  furnished  to  house  physicians  and 
nurses  so  that  they  may  understand  the  requirements  of  weak  and  pre- 
mature infants : 

The  more  premature  a  baby  the  more  feeble  the  digestion.  Metabolic  processes 
are  slower  than  in  a  full-term  infant  and  loss  of  heat  is  relatively  greater. 
Tolerance  for  sugar  is  greater  than  for  fats  and  proteids,  as  these  babies  have 
less  fat  tissue  than  babies  born  at  term.  Breast  milk  should  be  given  if  it  can 
be  obtained ;  it  should  be  drawn  from  the  mother  or  wet  nurse,  diluted  with 
equal  parts  of  5  per  cent,  milk  sugar  solution  and  fed  with  a  medicine  dropper 
or  a  Breck  feeder.  The  lower  the  body  temperature  the  more  essential  it  is 
that  sugar  should  be  added  to  the  milk,  but  the  dilution  may  be  diminished  as 
the  baby  grows  stronger.  Premature  babies  do  not  bear  a  high  fat  and  this 
may  give  trouble  even  with  mother's  milk.  If  cow's  milk  has  to  be  given  it 
should  be  boiled  and  diluted  as  ordered.  Water  must  be  given  freely.  Feeding 
intervals  should  be  about  two  hours  apart  and  the  quantity  should  not  exceed 
one  or  two  drams  at  each  feeding  for  the  first  few  days,  but  the  feedings  must 
be  watched  and  the  amount  gradually  increased.  Whenever  possible  feeding- 
should  be  done  without  removing  a  baby  from  the  incubator  so  as  to  avoid 
handling. 

The  feeding  of  premature  infants  is  one  of  the  most  difficult  prob- 
lems in  their  management.  Not  only  is  there  difficulty  in  giving  the 
food  in  the  right  proportions  and  amounts  but  there  must  be  recognition 
of  the  weak  musculature  that  keeps  a  baby  from  nursing  or  holding  the 
nipple  of  a  bottle.  Feeding  should  be  by  means  of  a  medicine  dropper, 
a  Breck  feeder  or  a  tube,  sizes  12  to  14  French,  and  a  nurse  must  exer- 
cise constant  vigilance  so  as  not  to  prolong  feeding  to  the  point  of 
fatigue  as  premature  babies  are  easily  exhausted.  Although  these 
babies  require  a  careful  food  adjustment  their  need  for  the  first  days 
after  birth  is  for'fluid  and  this  may  be  supplied  in  part  by  sterile  water 
or  by  a  5  or  6  per  cent,  milk  sugar  solution.  Success  in  manage- 
ment com?s  large'y  by  reason  of  a  nurse's  care  and  of  her  understanding 
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of  the  symptoms  of  low  vitality  rather  than  by  forcing  of  a  large  amount 
of  food. 

Next  to  milk  sugar  we  gave  dextri-maltose  in  a  5  per  cent,  solution 
to  a  few  babies  who  did  not  gain  with  lactose.  The  malt  sugar  was 
however  more  often  useful  in  a  milk  modification  than  as  a  sugar 
solution. 

Cane  sugar  was  given  to  babies  who  had  a  persistent  low  tempera- 
ture and  it  apparently  helped  heat  production.  Occasional  doses  of 
brandy  and  whiskey  were  administered  to  very  weak  babies. 

Lavage  and  gavage  were  helpful  for  babies  who  took  their  food 
slowly  and  for  those  who  regurgitated.  We  have  observed  that  gavage 
gave  an  increase  in  weight  and  prevented  fatigue.  After  two  or  three 
days  a  more  simple  method  of  feeding  should  be  resumed.  Lavage 
will  lessen  and  perhaps  prevent  regurgitation  by  increasing  stomach 
motility.  Neither  of  these  methods  should  be  persisted  in  because  of 
requirements  of  handling  and  the  risk  of  damage  to  the  mucous  mem- 
brane with  subsequent  infection. 

Hypodermoclysis  of  a  sterile  physiologic  sodium  chlorid  solution,  or 
a  5  per  cent,  glucose  solution  thoroughly  sterilized  and  filtered  may  be 
administered  up  to  50  or  75  c.c.  In  my  experience  it  is  injurious  to 
overload  the  tissues  in  small,  premature  infants  and  an  amount  as 
limited  as  25  or  30  c.c.  may  be  sufficient  to  restore  circulation  and 
vitality. 

Whatever  the  methods  of  feeding  it  is  essential  to  realize  that  the 
caloric  requirements  are  high.  Cook,1  fixes  160  calories  per  kilogram 
of  body  weight  as  necessary.  La  Fetra  2  gives  120  calories  as  the  least 
on  which  a  premature  baby  will  gain.  Our  experience  agrees  with 
these  observers  and  we  are  feeding  higher  calories,  particularly  the 
sugars,  than  were  formerly  recommended. 

The  intraperitoneal  route  for  the  introduction  of  fluid  was  used 
with  benefit  in  a  few  patients. 

The  administration  of  fluid  via  the  superior  longitudinal  sinus  is 
not  a  safe  means  of  combatting  loss  of  weight  as  the  sinus  is  small 
and  friable  and  other  methods  are  more  satisfactory  and  less  dangerous 
in  babies  under  four  pounds. 

A  physiologic  sodium  chlorid  solution  in  colonic  irrigations  with 
retention  of  fluid  has  been  one  means  of  combatting  weakness.     In  the 
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use  of  saline  and  glucose  solutions  by  rectum  care  should  be  taken  to 
keep  the  fluid  above  blood  heat  and  exposure  of  a  baby  should  be  as 
limited  as  possible. 

Thirty  premature  babies  were  observed  at  the  Manhattan  Maternity 
during  the  year  1920  less  than  0.5  per  cent.  (0.47)  of  the  number  of 
confinements  and  this  proportion  seems  to  be  the  same  at  the  other 
institutions  mentioned. 

The  average  birth  weight  of  the  thirty  babies  was  4  pounds  % 
ounce.  The  largest  baby,  one  who  was  jaundiced,  weighed  5  pounds 
10^2  ounces,  and  there  was  some  question  as  to  its  prematurity.  The 
smallest  baby  weighs  2  pounds  ll1/^  ounces;  this  baby  died  on  the 
fourth  day.  The  twenty-five  babies  who  left  the  hospital  had  an 
average  weight  of  4  pounds  3  ounces  at  birth  and  their  average  weight 
when  they  were  discharged  was  4  pounds  8%  ounces. 

A  chart  was  made  showing  the  average  weight  and  average 
temperature  of  the  twenty-five  babies  who  left  the  hospital  for  their 
first  10  days.  Our  routine  is  to  keep  incubator  babies  in  the  hospital 
until  their  weight  approximates  five  pounds  but  this  is  not  always  pos- 
sible. Seventeen  babies  weighed  over  4  pounds  and  8  ounces  on  dis- 
charge. As  the  temperatures  approach  normal,  the  babies  are  taken 
from  the  incubators  and  kept  in  the  nursery  but  are  replaced  in  the 
incubator  part  of  the  day.  The  average  time  that  these  incubator 
babies  were  kept  in  the  hospital  was  36.8  days.  Two  babies  were  in 
the  hospital  for  37  and  85  days,  respectively.  Two  babies  were  taken 
by  their  mothers  after  8  days;  one  baby  who  was  taken  out  of  the 
incubator  when  10  days  old  had  a  birth  weight  of  4  pounds  and  when 
just  below  a  year  of  age  weighed  I8V2  pounds.  This  baby  was  nursed 
by  the  mother  for  7  months. 

The  latest  report  on  the  babies  examined  by  Dr.  Bret  Ratner, 
assistant  pediatrician,  and  by  the  social  service  nurses,  gives  the  fol- 
lowing results : 

Eight  are  recorded  as  having  died  after  leaving  the  hospital.  Three 
died  early  but  no  history  could  be  secured.  One  of  the  three  was 
breast  fed ;  one  was  fed  on  the  breast  and  bottle  and  there  is  no 
record  of  the  third.  Of  the  other  five  deaths  one  died  at  two  months, 
one  at  three  months,  one  at  four,  one  at  five  months  and  one 
at  thirteen  months.  The  two  last  were  breast  fed  and  both  died  from 
pneumonia.  Four  babies  were  marked  as  in  good  condition  on  last 
examination.      These   babies    were   partially   nursed.      One   baby    who 
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was  being  nursed  five  months  after  birth  was  noted  as  having  a  weight 
of  12  pounds  and  7  ounces  against  a  birth  weight  of  4  pounds  14 
ounces.  The  nurse  states,  "apparently  a  perfect  specimen :  mother 
and  baby  going  to  the  country." 

Premature  babies  are  prone  to  be  rachitic  and  in  view  of  recent 
methods  of  feeding  powdered  milk  it  is  interesting  to  mention  that 
five  babies  are  noted  as  rachitic  and  three  of  the  five  were  given  a  well 
known  powdered  milk  preparation.  One  of  these  has  rachitis  and 
double  keratitis  and  two  have  "marked  rickets." 

Nine  babies  could  not  be  traced  and  no  record  can  be  made  of 
their  progress  after  leaving  the  hospital. 

Fifteen  babies  were  male  and  15  were  female.  There  were  negro 
twin  girls,  one  of  whom  died  soon  after  leaving  the  hospital.  One  of 
twin  boys  sent  to  the  hospital  from  outside,  was  cared  for  in  the 
incubator. 

The  Wassermann  reports  are  not  complete  but  there  was  not  a 
positive  reaction  in  any  of  the  mothers  whose  histories  are  recorded. 

The  problem  of  premature  babies  depends,  as  has  been  stated,  on 
details  of  care  and  nursing.  District  nursing  and  social  service  workers 
may  be  able  to  keep  these  babies  alive  after  they  leave  the  hospital  by 
suggestions  for  breast  feeding  and  milk  modifications  but  they  should 
at  all  times  work  under  the  supervision  of  a  pediatrician  attached  to 
the  hospital  and  who  has  access  to  its  records. 

DISCUSSION 

Dr.  Chapin  :  In  premature  babies  there  are  two  things  of  importance,  the 
temperature  of  the  incubator  and  the  food,  and  of  these  the  food  is  the  more 
important.  In  my  experience  with  several  hundred  incubator  babies  I  have 
never  been  able  to  raise  one  without  breast  milk.  In  the  exhibitions  of  incu- 
bator babies  given  for  pay  they  always  give  the  babies  breast  milk  and  lay  less 
importance  on  the  temperature  of  the  incubators.  The  breast  milk  is  everything. 
I  was  rather  interested  in  what  was  said  about  the  dry  milk.  I  think  we  are 
getting  a  little  too  dry. 

Dr.  Aet  :  Dr.  Chapin  has  expressed  my  views  though  I  should  like  to  add  : 
Ordinarily  the  temperatures  of  the  incubators  are  too  high.  The  baby  does  not 
need  a  temperature  of  80  F.  About  75  or  a  little  more  is  enough.  If  the 
incubators  are  overheated  the  babies  do  poorly. 

Dr.  LaFetra:  In  my  experience,  a  temperature  of  about  76  F.  does  best 
as  it  permits  the  air  to  become  moist.  If  the  temperature  becomes  higher  than 
that,  the  air  becomes  dry,  the  babies'  lips  crack,  and  then  there  is  danger  of 
infection.  The  babies  do  well  in  a  temperature  of  75  or  76  F.  when  the  air 
can  be  kept  moist.  Feeding  is  very  important  and  breast  milk  is  desirable ; 
but.  where  it  cannot  be  obtained,  a  modified  milk  which  has  been  peptonized 
mav  be  used  and  is  often  attended  with  success. 
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Dr.  Talbot  :  The  important  factor  is  to  have  a  food  that  will  agree  and  we 
all  know  that  breast  milk  agrees  best.  The  temperature  is  almost  equally  impor- 
tant. It  does  not  make  so  much  difference  what  the  room  temperature  is  as 
whether  the  baby's  temperature  is  normal.  The  basal  metabolism  of  a  premature 
baby  suggests  that  they  fall  in  the  class  of  cold  blooded  animals.  When  the 
temperature  is  subnormal  the  basal  metabolism  is  subnormal  just  as  it  is  in 
a  cold  blooded  animal.  I  have  been  surprised  at  the  low  calories  some  premature 
babies  take.  I  have  had  one  or  two  babies  weighing  two  to  three  kilograms 
producing  a  total  of  75  calories  in  twenty-four  hours  while  under  basal  condi- 
tions. Those  babies  that  have  subnormal  temperatures  do  not  gain  until  the 
temperature  becomes  normal,  and  when  they  begin  to  gain  the  metabolism 
increases. 

Dr.  Bartlett:  The  method  of  feeding  is  also  important.  It  may  be  neces- 
sary to  feed  them  with  a  Breck  feeder  or  to  use  gavage.  This  is  worth  while 
insisting  on.  The  way  in  which  a  baby  is  fed  often  makes  a  difference  as  to 
whether  it  remains  stationary  or  gains  in  weight.  The  introduction  of  fluid 
will  also  help  to  establish  a  gain  in  weight  and  to  prevent  exhaustion. 

Dr.  Griffith:  Did  you  heat  the  incubator  with  lights  from  above?  We  have 
been  using,  for  a  number  of  years,  a  crib  made  of  asbestos  board.  The  baby  is 
laid  on  a  mattress  which  is  placed  on  a  perforated  tray  beneath  which  are  the 
electric  lamps.  As  many  of  these  may  be  turned  on  as  indications  require.  A 
thermometer  is  placed  at  the  side  of  the  infant.  This  apparatus  works  well  in 
the  absence  of  a  special  warm-room,  and  we  have  had  excellent  results  with  it. 
As  regards  the  temperature  at  which  the  premature  infant  should  be  kept,  we 
have  always  found  that  as  soon  as  the  body  temperature  went  down  the  babies 
did  badly.  This  is  true  of  premature  babies  just  as  it  is  of  older  infants  with 
malnutrition.  As  none  of  these  babies  can  maintain  a  normal  body  temperature, 
it  is  absolutely  necessary  that  the  room  or  the  crib  be  kept  at  an  elevated 
temperature. 

Dr.  Carr:  In  general  management  the  attempt  was  made  to  keep  the  baby's 
body  heat  approximately  normal.  We  found  that  when  the  temperature  of  the 
incubator  was  below  80  F.  the  baby  did  nOt  do  so  well.  The  lights  were 
placed  in  the  top  of  the  incubator  and  were  readily  turned  off  and  on.  There 
were  three  lights  and  we  used  one,  two  or  all  three,  as  we  found  they  were 
needed.  One  light  kept  the  temperature  at  about  76  F.,  two  at  88  F.  and  three 
at  96  F.  We  rarely  used  the  third,  but  sometimes  for  a  short  time  it  was  a 
help.  For  feeding  we  usually  started  with  breast  milk  and  diluted  it  with 
5  per  cent,  milk  sugar  solution.  Mother's  milk  was  not  essential.  If  the  first 
colostrum  milk  gave  diarrhea  so  that  the  babies  lost  weight  we  had  milk  from 
a  wet  nurse.  A  number  of  babies,  unfortunately,  did  not  take  breast  milk 
well,  and  the  fat  seemed  to  be  at  fault.  In  some  instances  we  used  whey 
diluted  with  sugar,  but  we  are  now  using  whole  milk,  boiled  and  diluted,  giving 
one  dram  every  two  or  three  hours.  We  make  more  of  giving  fluid  than  of 
giving  milk  for  the  first  two  or  three  days.  Much  depends  on  the  nurse.  One 
must  be  guided  a  great  deal  by  the  temperature  and  appearance  of  the  baby. 
What  Dr.  LaFetra  says  about  the  need  of  moisture  in  the  air  in  the  nutrition 
of  these  babies  is  correct.  Gavage  we  have  used  and  sometimes  it  is  satisfactory, 
but  all  babies  do  not  do  well  with  gavage.  A  method  that  we  have  found 
helpful  is  to  put  the  tube  to  the  back  of  the  pharynx  and  when  the  baby  is  not 
strong  enough  to  take  the  Breck  feeder  or  the  bottle  it  will  swallow  the  food 
through  the  tube  with  a  minimum  effort. 
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In  a  review  of  our  records  of  the  numerous  cases  of  malnutrition 
that  have  applied  to  us  for  treatment,  we  find  the  patients  divide  them- 
selves into  fairly  distinct  groups. 

The  type  of  case  under  consideration  is  one  which  is  referred  by 
the  family  physician  or  brought  independently,  because  the  child 
remains  persistently  an  inferior  individual  from  a  physical  standpoint, 

.     .     sufficiently  so  to  be  the  occasion  of  anxiety. 

The  patients  were,  as  our  records  show,  usually  underweight,  often 
underheight,  and  they  showed  moderate  anemia  and  reacted  unfavor- 
ably to  their  environments  in  comparison  with  their  fellows. 

In  the  majority  two  features  stand  out  most  prominently.  That 
of  deficient  food  intake  or  imperfect  digestion.  .  .  It  is  not  to  be 
understood  that  the  caloric  value  intake  was  necessarily  below  the 
requirements,  as  in  one  group  it  was  usually  in  excess,  and  this  refers 
to  the  first  group  to  which  I  will  call  your  attention. 

Group  1. — Maladjustment  of  Food  Elements. — Surround  a  child 
or  the  young  of  the  lower  animals  with  every  favorable  influence  but  a 
properly  adjusted  food  supply  and  defective  growth  is  the  result.  This 
does  not  mean  that  the  food  supplied  is  scanty  or  not  of  good  quality. 

Osborn  and  Mendel  have  found  that  young  animals  may  be  fed  up 
to  their  caloric  requirements  and  it  is  quite  the  same  with  the  diild. 
The  child  comes  with  the  dietetic  history  of  a  rich  supply  of  highly 
energized  food,  such  as  fats  and  sugars,  given  because  they  are  under- 
weight, thin,  pale,  and  poorly  developed. 

Butter,  cream,  and  4  per  cent,  fat  milk  have  been  crowded.  The 
use  of  sugar  has  been  encouraged,  usually  malt  preparations  with  cod 
liver  oil  have  been  used  more  or  less  generously.  From  a  caloric 
standpoint  the  child   has   been   fed   far  above  his  requirements  on   a 
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nongrowing  diet.  His  appetite  and  capacity  for  the  essential  foods 
are  greatly  reduced. 

The  further  history  relates  to  poor  appetite,  habitually  coated 
tongue,  recurrent  gastro-intestinal  disturbances  and  constipation. 

The  essentials,  meats,  cereals,  vegetables  and  fruits  are  taken  indif- 
ferently and  we  have  a  true  deficiency  condition.     .     .     . 

Management. — A  child  to  thrive  must  have  a  healthy  desire  for 
food  and  this  we  create  by  the  withdrawal  of  fats  and  sugars  in  large 
measure.  Three  meals  are  given  daily  at  five  hour  intervals,  and 
nothing  but  water  is  allowed  between  meals.  A  low  fat  and  sugar 
diet  is  given  and  skimmed  milk  only  is  allowed.  No  cream  or  butter, 
if  the  child  rebels  at  unbuttered  bread  a  very  scanty  amount  of  butter 
may  be  given.  From  16  to  20  ounces  skimmed  milk  is  allowed  daily. 
Sugar  is  permitted  in  sufficient  quantity  to  make  stewed  fruits  and 
puddings  palatable. 

Cereals  particularly  oatmeal  and  cornmeal  are  given  in  large  por- 
tions. Meats,  poultry,  fish  are  given  freely,  vegetables  are  given  twice 
a  day  and  their  use  encouraged.  Suitable  raw  and  stewed  fruits  supply 
the  desserts  usually.  Puddings  containing  milk  and  eggs  are  allowed 
sufficiently  often  to  supply  variety.  Cod  liver  oil,  malts  and  the 
inevitable  iron  are  stopped. 

One  of  our  quite  recent  cases  belonging  to  this  group  was  a  girl  5 
years  of  age,  weighing  35  pounds.  In  one  month  she  gained  5  pounds 
on  the  above  management.  This  child  was  made  hungry  and  demanded 
food  for  the  first  time  in  her  life. 

We  can  supply  many  case  histories  showing  similar  results. 

Group  2. — In  hyperacidity  of  the  stomach  juices  we  have  an 
agency  that  causes  defective  food  intake  and  malnutrition  largely 
through  the  production  of  a  poor  appetite. 

The  chief  symptom  of  hyperacidity  is  a  lack  of  desire  for.  or  dis- 
comfort before  or  after  taking  food.  The  patients  must  be  coaxed 
and  bribed  to  eat.  In  cases  of  long  standing  nausea  and  vomiting  at 
irregular  intervals  is  a  prominent  symptom.  In  the  pain  case  the 
discomfort  is  greatest  before  meals  and  the  vomiting  usually  occurs 
in  the  association  with  the  first  meal  of  the  day.  The  pain  may  be 
of  a  colicky  character  and  fairly  severe  or  only  a  feeling  of  discomfort 
may  be  experienced.  We  have  studied  by  means  of  gastric  analysis 
fifty-one  cases  aged  from  2  to  8  years.     We  have  treated  many  others. 
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The  test  meal  consists  of  a  slice  of  white  bread  and  a  cup  of  very  weak 
tea.     In  some  of  the  younger  children  a  weak  oatmeal  gruel  is  given. 
A  total  acidity  ranging  from  30  to  138  has  been  found  in  fifty-one 
cases.    The  following  method  was  employed  in  making  these  tests  : 

TECHNIC     OF     GASTRIC     ANALYSIS 

Three  separate  portions  of  10  c.c.  of  unfiltered  gastric  juice  are 
placed  in  three  small  beakers.  To  the  first  portion  three  or  four  drops 
of  phenolsulphonephthalein  are  added,  and  this  is  titrated  with  deci- 
normal  sodium  hydroxid  until  a  deep  permanent  purple  is  obtained. 
The  number  of  c.c.  of  decinormal  sodium  hydroxid  used  in  titrating 
is  then  multiplied  by  ten,  giving  the  total  acidity  of  100  c.c.  of  gastric 
contents. 

Three  or  four  drops  of  alizarin  are  added  to  the  second  beaker  and 
this  is  titrated  until  a  permanent  violet  is  obtained  when  the  reading 
on  the  buret  is  made.  Subtract  this  result  from  the  number  of  c.c. 
used  with  phenolphthalein,  as  indicator.  Multiply  this  by  ten  to 
obtain  the  amount  of  combined  hydrochloric  acid  in  100  c.c.  of  gastric 
juice. 

To  the  third  beaker  three  or  four  drops  of  Troepfer's  reagent  is 
added  and  this  is  titrated  until  the  red  color  disappears  and  a  yellow 
color  makes  its  appearance.  The  buret  is  read  and  the  result  multiplied 
by  ten.    This  gives  the  amount  free  hydrochloric  acid  in  100  c.c. 

Procedures  Necessary  to  Obtain  the  Stomach  Contents. — The  child 
is  wrapped  snugly  in  a  rubber  sheet,  primarily  to  prevent  struggling 
and  secondarily  to  prevent  soiling  of  the  clothing  by  vomiting  material 
along  the  sides  of  the  tube  and  by  the  profuse  secretion  of  saliva.  The 
child  is  held  firmly  by  the  assistant. 

After  moistening  the  tube  in  warm  water,  it  is  passed  to  the  pos- 
terior of  the  pharynx.  Older  children  are  asked  to  swallow,  but  in 
the  younger  it  is  necessary  to  pass  the  tube  without  cooperation.  A 
certain  definite  resistance  is  encountered  when  the  tube  strikes  the 
greater  curvature  of  the  stomach.  Usually  the  evacuation  of  the 
stomach  contents  begins  immediately.  The  flow  is  accelerated  by 
coughing,  crying  and  vomiting.  It  is  frequently  necessary  to  begin  the 
evacuation  by  aspiration.  We  find  the  Hess  bulb  satisfactory  for  this 
procedure. 

Results  of  the  Examination  of  the  Stomach  Contents. — Of  the 
fifty-one  cases,  thirty-one  showed  a  total  acidity  of  over  60;  twenty- 
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rive  showed  a  total  acidity  of  over  70;  eighteen  showed  a  total  acidity 
of  over  80;  two  showed  a  total  acidity  of  over  100.  The  two  cases 
showing  a  total  acidity  of  over  100  were  those  in  which  there  was  a 
food  residue  remaining  from  the  meal  prior  to  the  test  meal.  Of  the 
twenty  that  were  under  60  the  findings  were  as  follows :  fourteen 
between  50  and  60 ;  three  between  40  and  50 ;  three  between  30  and  40. 
We  have  come  to  look  on  the  normal  total  acidity  as  ranging  between 
30  and  50. 

In  the  same  series,  we  determined  the  amount  of  free  hydrochloric 
acid  in  the  gastric  contents  of  forty-three  patients.  Thirteen  cases 
showed  the  amount  of  free  hydrochloric  acid  to  be  between  1  and  10; 
fourteen  between  10  and  20;  five  between  20  and  30;  four  between 
40  and  50;  one  case  between  50  and  60.  There  was  but  one  case  in 
which  we  found  an  absence  of  free  hydrochloric  acid. 

Among  the  etiologic  factors,  candy,  ice  cream,  irregularity,  faulty 
feeding  as  to  meal  hours  and  other  habits  figure  prominently.  It  is 
with  the  rarest  exception  that  the  history  of  a  hyperacidity  patient 
does  not  contain  the  statement  that  orange  juice  was  given  on  an 
empty  stomach  before  breakfast.  We  have  found  that  this  type  of 
patient  responded  usually  to  the  dietetic  regimen  advised,  which  is  as 
follows :  Three  meals  daily  suitable  for  the  age  are  given  usually  with 
nothing  between  meals  but  water. 

In  some  a  glass  of  milk  is  permitted  in  the  midafternoon.  Extremes 
as  regards  the  temperature  of  the  food  and  drinks  are  avoided.  Con- 
diments, candy,  pastry  and  raw  fruit  are  excluded.  A  powder  con- 
sisting of  bicarbonate  sodium,  2  grains ;  bismuth  subnitrate,  2  grains ; 
magnesium  carbonate,  1  grain,  is  given  15  minutes  before  meals.  A 
daily  evacuation  of  bowels  is  arranged  for. 

Group  3. — Defective  Gastro-Intestinal  Mechanics  Delayed  Stomach 
Emptying. — We  have  elsewhere  in  previous  contributions  called  atten- 
tion to  the  fact  that  poor  appetite  and  defective  food  intake  occurred 
in  those  who  showed  stomach  residue  after  four  and  one-half  hours. 
This  condition  we  find  in  the  ptosed  stomach,  which  because  of  the 
changed  relations  of  the  pylorus  to  the  stomach  proper  together  with 
hypomotility  caused  the  delayed  emptying.  In  the  dilated  stomach 
there  is  hypomotility  with  like  results.  In  such  patients  food  residue 
has  been  found  as  long  as  thirteen  hours  after  a  meal,  and  corrob- 
orated by  the  stomach  tube  examination. 
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In  order  for  a  child  to  have  a  normal  desire  for  food  there  must  be 
an  interdigestive  period  of  one  hour. 

We  have  also  called  attention  to  the  fact  that  food  retention  is 
often  due  to  pylorospasm,  and  that  pylorospasm  may  be  occasioned  by 
an  anomaly  or  lesion  lower  down  in  the  intestinal  tract.  This  is  well 
demonstrated  in  the  case  of  a  boy  8  years  of  age  who  for  two  years 
had  attacks  of  recurrent  vomiting  and  who  on  roentgen-ray  examina- 
tion during  a  severe  seizure  showed  a  fairly  peristent  pylorospasm. 
For  eleven  days  there  was  persistent  vomiting  and  a  loss  of  ten  pounds 
in  weight.  It  was  found  that  there  was  a  direct  association  between 
the  pylorospasm,  a  spastic  colon  and  rectal  constipation,  the  latter  due 
to  an  overacting  sphinctor  ani. 

The  lower  bowel  was  proven  never  to  be  empty.  The  pylorospasm 
was  relieved  by  complete  daily  emptying  of  the  lower  bowel  and  the 
boy  regained  his  original  weight,  that  of  71  pounds,  in  thirteen  days. 
The  management  of  these  cases  is  to  make  possible  a  normal  food 
intake  through  relief  of  an  overacting  pylorus  depending  perhaps  upon 
anomalies  of  structure  or  derangement  of  function  further  on  in  the 
intestinal  tract. 

In  this  group  we  have  demonstrated  ptosis  and  dilatation  of  the 
stomach.  In  the  colon  there  has  been  ptosis,  angulation,  dilatation, 
sacculation.  (Dr.  Taylor.)  We  have  had  five  cases  showing  marked 
dilatations  of  the  cecum.  In  the  sigmoid  elongation  sacculation  and 
dilatation,  we  have  demonstrated  pylorospasm  and  spastic  colon  and 
hypertonic  sphinctor  ani. 

The  malnutrition  in  this  type  of  case  must  be  considered  from 
another  angle  and  supplies  a  further  explanation  of  the  good  results 
obtained  when  a  normal  digestive  tract  is  established.  Holt  and  Fels 
found  in  runabout  children  that  the  coloric  loss  was  about  10  per  cent, 
in  well  children,  while  in  cases  of  severe  chronic  intestinal  digestive 
disorders  the  loss  was  at  times  as  high  as  25  per  cent,  of  the  total 
calories  taken.  They  remark  that  in  cases  of  severe  chronic  intestinal 
indigestion,  the  total  food  value  loss  in  the  stools  must  frequently  be 
of  much  greater  than  25  per  cent.,  estimated,  for  in  such  cases  there 
is  usually  a  very  large  loss  of  carbohydrate  through  fermentation  in 
the  intestines.  It  is  just  this  type  of  chronic  gastro-intestinal  disorder 
that  is  supplied  by  gastro-intestinal  abnormalities  congenital  and 
acquired  as  demonstrated  by  the  roentgen  ray. 
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MANAGEMENT 

It  is  quite  obviously  impossible  to  outline  a  plan  of  management 
tbat  will  apply  to  all.  One  patient  with  a  massive  dilatation  of  the 
sigmoid,  the  result  of  adhesions,  was  operated  on  by  Dr.  William  A. 
Downes.  In  the  ptosis  cases  a  snugly  fitting  abdominal  belt  with  a 
pad  or  projecting  shelf  is  worn  for  months.  In  cases  with  the  dilated 
cecum,  massage  and  liquid  petrolatum  has  been  successfully  employed. 
In  three  cases  stretching  of  the  sphincter  muscle  was  sufficient  to  cure 
a  persistent  rectal  constipation. 

Group  4. — We  now  take  up  the  most  difficult  type  of  our  faulty 
growing  patients.  A  comparatively  small  group  to  be  sure  but  it 
contains  our  greatest  number  of  failures.  I  refer  to  the  underweight, 
overactive,  anemic,  physically  retarded  precocious  child  that  we  see 
only  occasionally  before  the  third  year. 

His  food  intake  is  low  in  spite  of  the  fact  that  the  intestinal  tract 
and  the  kidneys  functionate  normally.  For  this  child  I  use  the  term 
borrowed  from  the  stock  farmer,  that  of  a  poor  individual,  and  we 
mark  them  50,  60  and  70  per  cent,  individuals.  In  conversation  with 
Professor  Lafayette  Mendel  concerning  this  type  of  child,  he  suggested 
that  the  deficiency  might  relate  to  a  defective  vitamin  intake  or  defec- 
tive vitamin  utilization,  and  advanced  the  employment  of  yeast  to 
supply  such  possible  deficiency.  A  supply  of  dried  brewers'  yeast, 
such  as  used  by  Osborne  and  Mendel  in  the  studies  in  animals,  was 
obtained  and  kept  in  stock  by  a  nearby  apothecary. 

We  have  used  yeast  in  125  cases  with  varying  degrees  of  malnutri- 
tion, not  all  belonging  to  the  latter  group,  however.  A  careful  analysis 
of  the  histories  of  the  children  on  whom  it  was  used  fails  to  show  that 
it  was  of  any  benefit. 

In  fact,  we  have  had  no  signal  success  with  Group  IV  patients. 
What  favorable  results  we  have  had  have  followed  a  plan  of  rest  cure, 
a  curtailment  of  activities  with  school  attendance  delayed  a  vear  or 
two.  As  with  the  lower  animal  so  with  this  particular  type  of  child, 
it  is  apt  to  remain  a  poor  individual.  Occasionally  they  surprise  us  by 
developing  into  fairly  substantial  adults. 

Dysfunction  of  the  ductless  glands.  Endocrine  gland  therapy,  with 
the  exception  of  the  use  of  thyroid  in  the  cretin,  has  been  unsatisfac- 
tory. We  have  used  this  kind  of  therapy  freely  and  have  failed  to 
demonstrate  its  utility.     Perhaps  our  teohnic  is  faulty. 
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Incapacity  for  the  Digestion  of  Different  Food. — Stool  examina- 
tion has  been  resorted  to  in  many  cases.  When  an  incapacity  exists 
it  is  usually  tor  fats  or  carbohydrates  and  is  readily  corrected,  except 
in  those  who  have,  so  called.  Coeliac  disease  of  Gee. 

CONCLUSION 

A  large  majority  of  our  cases  of  faulty  development  relate  entirely 
to  food  intake  and  utilization.  For  success  in  management  we  must 
supply  the  requiremetns. 

DISCUSSION 

Dr.  Holt:  It  seems  to  me  almost  unnecessary  to  discuss  in  a  society  like 
this  the  abuse  of  over- feeding  children,  and  yet  I  am  glad  the  subject  has  been 
brought  up  for  we  still  see  it  practiced  not  only  by  the  general  practitioner 
but,  alas,  too  often,  by  the  pediatrist.  Instances  frequently  come  to  my  notice 
where  children  are  coaxed,  bribed  and  sometimes  even  whipped  to  make  them 
eat.  A  mother  of  ten  tells  me  it  takes  from  one  to  two  hours  to  feed  her 
child  and  that  children  of  5  or  6  years  will  never  eat  unless  fed  by  the  mother 
or  nurse.  The  physician  is  not  infrequently  to  blame.  He  says  to  the  mother, 
"'you  must  give  the  child  food,  he  needs  it."'  The  mother  has  been  taught  that 
if  the  child  will  not  take  food  voluntarily  he  must  be  forced  to  do  so.  and  the 
usual  result  is  attacks  of  vomiting,  anemia  and  continued  malnutrition.  We 
have  much  to  learn  about  the  amount  of  food  a  child  actually  requires. 

Dr.  Abt  :  In  addition  to  what  Dr.  Holt  and  Dr.  Kerley  have  said  there  is 
another  angle  to  be  considered.  These  children  who  do  not  want  to  take  their 
food  are  usually  only  children.  If  a  child  is  one  of  seven  or  eight  or  ten  he 
does  not  experience  this  difficulty  and  does  not  suffer  from  anorexia  and  over- 
stimulation. The  anorexia  children  are  usually  only  spoiled  children,  or  the 
older  children  are  10  or  12  years  their  senior.  These  children  have,  as  a  rule, 
been  overstimulated,  mollycoddled  and  mismanaged.  It  seems  to  me  the  nervous 
system  plays  a  great  part  in  the  symptoms.  Often  we  have  removed  such 
children  from  their  parents  and  isolated  them.  They  soon  find  that  when  the 
food  is  brought  they  are  supposed  to  take  it  as  a  matter  of  course  and  they 
take  it.     A  child  must  have  food  if  it  is  going  to  get  along  normally. 

Dr.  Brennemann  :  If  you  took  these  children  and  put  them  in  an  orphan 
asylum  they  would  improve  immediately.  It  is  the  general  condition  in  the 
home  that  is  often  responsible  and  it  is  often  necessary  to  remove  the  child 
from  its  environment,  or  bring  a  new  environment  to  it. 

Dr.  Chapin  :  An  interesting  point  in  Dr.  Kerley's  paper  is  that  he  is  one 
of  the  first  who  reported  results  from  the  use  of  yeast.  It  is  time  we  said 
something  about  it.  The  newspapers  are  advertising  yeast  and  advising  people 
to  eat  it.  They  say  "a  yeast  cake  a  day  will  keep  the  doctor  away."  I  believe 
that  if  we  have  something  to  say  it  may  produce  an  effect  on  these  advertisers 
that  will  do  some  good. 

Dr.  Porter:  In  your  experience  do  you  not  lay  stress  on  fatigue?  Is  there 
not  a  mechanical  factor  involved?  If  these  children  are  confined  to  bed  and 
rest  is  insisted  on,  they  often  improve  very  promptly.  Another  point  worth 
emphasizing  is  the  question  of  the  psychology  of  the  child  Tt  seems  that 
negativism  is  developed  among  the  children  of  the  well-to-do,  and  this   negative 
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attitude  is  chiefly  encountered  in  relation  to  meals.  It  is  an  astonishing  thing 
what  a  change  in  nurses  will  sometimes  do.  If  the  services  of  a  nurse  skilled 
in  the  psychology  of  childhood  are  secured,  it  is  frequently  unnecessary  to 
make  any  change  in  the  diet  whatsoever.  That  factor  may  be  taken  into  con- 
sideration with   the  others  already  enumerated. 

Dr.  Eatox  :  Some  wise  man  has  said  there  is  nothing  so  good  for  appetite 
as  abstinence,  and  education  of  friend  mother  is  as  important.  We  had  a  boy 
of  4  years  of  this  kind  to  take  care  of,  and  as  we  could  not  educate  the 
mother,  we  brought  the  boy  to  the  hospital.  When  he  improved  we  allowed 
him  to  go  home ;  then,  as  the  mother  did  not  give  her  cooperation,  we  threatened 
to  take  the  boy  back  to  the  hospital.  That  educated  the  mother  so  that  the 
child  is  now  getting  along  in  the  proper  way,  and  the  mother  is  behaving  in 
the  proper  way.  I  am  glad  Dr.  Kerley  brought  this  subject  up  because  we  must 
study  both  the  child  and  the  environment. 

Dr.  Abt:  We  have  been  using  large  doses  of  calcium  phosphate  and  lactate 
and  have  obtained  good  results. 

Dr.  Holt  :  I  should  like  to  endorse  what  Dr.  Kerley  said  about  the  value 
of  yeast  preparations. 

Dr.  Kerley:  I  felt  that  it  might  be  of  interest  to  the  Society  to  have  me 
prepare  case  histories  of  the  type  of  child  referred  to.  So  much  is  said  of 
malnutrition  and  defective  growth  of  the  children  of  the  poor  that  we  are  apt 
to  forget  they  occur  in  people  differently  situated.  We  have  found  the  children 
who  have  hyperacidity  are  those  who  have  suffered  from  errors  in  judgment 
regarding  their  diet,  or  the  instruction  of  those  having  the  children  under  their 
care  has  been  defective.  In  practically  every  case  of  this  type,  and  we  have 
treated  a  large  number  of  them  in  the  past  several  years,  their  history  will 
show  that  orange  juice  had  been  given  on  an  empty  stomach  before  breakfast, 
a  very  bad  practice  indeed.  Further,  these  patients  are  those  who  had  ice  water 
in  plenty,  ice  cream  sundaes  and  ice  cream  cones  aplenty.  An  interesting  point 
that  we  have  brought  out  in  the  cases  showing  gastro-intestinal  abnormalities 
from  a  structural  standpoint,  is  a  condition  of  pyloral  spasm,  which  means 
food  retention  for  several  hours,  which  in  time  means  loss  of  appetite  and  a 
whole  train  of  gastro-intestinal  derangements.  At  least  five  hours  must  elapse 
between  meal  times.  Forcing  children  to  eat  is  very  bad  practice  and  this  we 
never  allow.  We  direct  that  the  food  be  given  five  hours  in  between,  and  tell 
the  child  that  we  don't  care  whether  he  eats  or  not.  We  insist,  of  course,  that 
nothing  be  given  between  meals;  and  if  nothing  but  water  is  given  between 
meals  the  child  eats  and  is  mighty  glad  to  get  it.  Some  children  come  to  me 
so  spoiled  that  they  require  a  vaudeville  performance  or  moving  picture  show 
during  meal  time.  The  sugar,  cream  and  super  milk  fed  were  a  most  interesting 
group,  and  gave  a  very  ready  response  to  a  lower  caloric  intake.  The  use  of 
yeast  was  a  disappointment. 
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At  the  1919  meeting  of  this  Society,  we  reported  work  done  in 
an  attempt  to  relate  certain  clinical  intoxicative  manifestations  to  be 
met  with  during  infancy  and  childhood  to  variations  in  the  flora  of  the 
intestines.  During  this  work  we  encountered  evidence  that  led  us  to 
conclude  that  some  attacks  of  flatulence  with  abdominal  distension 
were  brought  about  by  a  preponderance  of  B.  Welchii  in  the  intestines 
of  the  patient.  An  effective  therapeutic  plan  for  dealing  with  this 
condition  was  worked  out  and  reported  at  the  1920  meeting  of  the 
Societv.  During  the  progress  of  this  work  we  came  on  a  number  of 
refractory  cases,  and  it  seemed  possible  that  an  intensive  study  of  the 
anaerobes  to  be  found  in  the  intestine  might  aid  us  in  dealing  with 
future  cases  of  a  like  nature.  This  paper  is  a  report  of  the  year's 
work  in  this  field  of  endeavor. 

The  Bacteriological  Department  of  Hooper  Foundation  has  for 
some  time  been  engaged  in  a  study  of  B.  botulinus,  and  the  experience 
gained  in  this  work  has  been  available  for  application  in  the  present 
studies. 

The  intensive  investigation  of  gas  gangrene  and  other  pathologic 
processes  arising  from  contamination  of  wounds  during  the  late  war 
has  revolutionized  our  knowledge  of  anaerobic  bacteria.  It  has  become 
apparent  that  opinions  based  on  work  done  prior  to  1914  must  be 
revised  in  the  light  of  more  recent  knowledge.  This  knowledge  came 
largely  from  the  published  reports  of  the  British  Research  Council 
dealing  with  the  anaerobic  infection  of  war  wounds  and  embodying 
the  labors  of  Mcintosh  and  Fildes,  Douglas  and  Fleming.  Kenneth 
Goadby,  Herbert  Henry,  and  Muriel  Robertson's  contributions  have 
also  all  been  invaluable.  But  as  the  whole  subject  is  so  involved  in 
technical  and  interpretative  difficulties,  the  direction  of  the  Hooper 
Research  laboratories  deemed  it  essential  to  check  the  methods  of  the 
English  observers  and  to  devise  others.  For  the  last  five  years  work- 
has  been   carried  on   by   Dr.   Hilda   Heller  as  a   part  of  the  intensive 
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investigation  of  the  distribution  and  life  history  of  anaerobes,  work 
that  is  being  applied  to  the  extensive  studies  of  B.  botulinus  which  the 
foundation  has  undertaken.  In  this  work  on  the  anaerobes  of  the 
intestine,  it  is  our  good  fortune  to  have  been  able  to  use  methods 
developed  or  tested  by  Dr.  Heller.  We  deem  this  privilege  one  of 
inestimable  value,  as  the  methods  heretofore  available  have  been  so 
faulty  that  pure  cultures  of  given  organisms  were  almost  impossible 
to  attain. 

As  a  result  of  this  difficulty  the  classification  of  anaerobes  was 
faulty  because  impure  cultures  had  been  mistaken  for  pure,  and  as  a 
consequence  the  characteristics  of  several  bacteria  had  been  attributed 
to  one  and  an  imagined  pleomorphism  assigned  it.  Even  now  work- 
ing with  much  more  exact  methods  the  most  experienced  workers  may 
be  led  to  contrary  conclusions.  For  instance.  Mcintosh,  one  of  the 
most  authoritative  of  British  workers,  has  come  to  believe  that  only 
by  surface  culture  can  reliable  isolation  be  secured.  He  says,  "It 
cannot  be  impressed  too  strongly  on  the  worker  that  the  purity  of  a 
culture  can  only  be  tested  and  controlled  by  repeated  surface  cultiva- 
tion. Yet  by  this  method  he  was  led  to  describe  a  sporulating  Welch 
bacillus  which  later  work  failed  to  confirm  as  a  pure  species  and  to 
describe  a  distinctive  anaerobic  organism  listed  as  Type  XVIII,  which 
Dr.  Heller  in  the  Hooper  Laboratory,  and  Muriel  Robertson  in  England 
independently  showed  to  be  in  truth  composed  of  two  culturally  differ- 
ent well  known  types,  vibrion  septique  and  sporogenes.  In  the  work 
here  reported  following  Dr.  Heller,  dilution  shakes  in  deep  agar  were 
employed  exclusively  for  isolation.  These  were  used  rather  than 
plating  methods  because,  in  the  words  of  Dr.  Heller. 

Results  may  be  obtained  more  quickly.  Flora  may  be  more  accurately 
recognized  and  they  supply  a  definite  economy  in  labor  and  materials.  There 
is  a  better  separation  and  distribution  of  individual  bacteria  in  properly  made 
shakes  than  in  most  successfully  spread  plates.  The  control  of  moisture,  essential 
for  proper  anaerobic  growth,  is  more  difficult  to  obtain  on  plates  than  in  deep 
tubes.  In  fact,  while  the  use  of  properly  prepared  plates,  properly  used,  may 
be  rewarded  by  results  as  satisfactory  as  those  obtained  with  deep  shake  tubes, 
the  delicacy  and  complexity  of  plate  technic  renders  it  less  practical  in  extensive 
research. 

The  most  satisfactory  and  useful  classification  of  anaerobes  offered 
up  to  the  present  time  is  that  of  the  British  Research  Council.  This 
divides  the  anaerobes  into  three  classes:  (1)  honspore  bearing.  (2) 
spore  bearing,  not  putrefactive.   (3)   spore  bearers,  putrefactive.     The 
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first  class  is  largely  made  up  of  cocci.  Of  the  second,  the  nonputre- 
factive,  B.  Welchii  is  the  common  representative,  and  of  the  third, 
putrefactive  group,  B.  sporogencs  is  the  commonest.  A  later  classifi- 
cation of  the  anaerobes  has  been  made  by  Dr.  Heller  and  will  appear 
in  the  Journal  of  Bacteriology,  January,  1922.  This  classification  is 
similar  but  more  elaborate  and  is  constructed  on  a  botanical  basi>. 

In  our  stool  work  we  have  encountered  quite  frequently  an  organ- 
ism of  the  sporogenes  group,  B.  bifermentans,  which  is  very  similar 
to  the  unidentified  organism  XIII  of  Mcintosh. 

It  has  been  our  purpose  to  search  the  stools  of  infants  and  children 
for  anaerobes,  to  attempt  an  isolation  of  these,  and  to  place  such  as  we 
have  been  able  to  find  in  the  classification  of  the  Medical  Research 
Council  just  outlined,  recognizing,  however,  that  the  classification  is 
probably  but  a  temporary  one. 

The  time  consuming  features  of  the  technic  have  made  it  impos- 
sible for  us  to  investigate  all  the  available  material,  and  this  report 
can  only  be  of  preliminary  work  with  anaerobes  found  in  the  stools 
of  infants.  In  a  later  paper  we  hope  to  deal  with  the  oxyphobe  flora 
of  the  older  children.  Many  difficulties  have  been  encountered  and  it  is 
not  unlikely  that  some  anaerobes  may  have  been  lost  and  some,  per- 
haps, overlooked.  It  has  been  our  endeavor  to  be  systematic  and  as 
thorough  as  possible.  We  have  attempted  to  test  the  influence  of  age, 
of  varied  diets,  of  the  concomitant  aerobic  flora,  and  of  abnormal 
intestinal  conditions  on  the  presence  of  individual  anaerobes  or  groups 
of  anaerobes,  and  we  have  sought  evidence  that  might  relate  anaerobes 
present  in  the  intestine  of  the  infants  to  clinical  pictures  of  digestive 
or  metabolic  disturbances.  At  present  apart  from  attacks  of  acute 
flatulence  brought  about  by  certain  strains  of  B.  Welchii,  there  is  no 
evidence  sufficient  to  make  such  a  relation  even  probable. 

The  anaerobic  flora  of  infants  and  children  has  been  considered  by 
some  workers  to  be  of  a  complex  nature  ;  while  others  have  thought 
it  comparatively  simple.  The  work  in  this  laboratory  so  far  done 
indicates  that  the  anaerobic  flora  of  infant  stools  is  relatively  simple, 
probably  made  up  of  but  a  few  types,  the  most  predominant  being 
B.  welchii,  B.  bifermentans,  B.  sporogenes,  and  a  teminal  end-sporu- 
lating  organism  of  the  tetanus  amorphous  group.  Although  the  flora 
appears  to  be  simple,  it  is  hard  to  get  a  complete  picture  because  of  the 
difficulties  of  technic  and  of  identification.  After  a  pure  culture  is 
obtained,   it   is   not   always   easv  to   identifv   it.      In   working  out   the 


Porter-Meyer-Easton  :    Anaerobic  Bacteria  87 

anaerobic  flora  one  cannot  expect  to  get  results  within  seventy-two 
luairs,  as  in  the  case  of  the  aerobic  flora,  because  the  process  is  long 
and  tedious  if  a  pure  anaerobic  culture  is  to  be  obtained. 

The  procedure  used  in  studying  the  anaerobic  flora  is  as  follow.- : 
One-half  gm.  of  stool  specimen  emulsified  and  diluted  with  50  c.c. 
sterile  physiologic  sodium  chlorid  solution :    ( for  technic  see  previous 
publication)  ;  5  c.c.  of  this  stool  dilution  are  heated  for  ten  minutes  at 
70  or  72  C,  then  cooled  immediately.     One  c.c.  of  this  heated  suspen- 
sion is  inoculated  into  a  test  tube  containing  beef  heart  medium,  and 
1    c.c.   into   brom-chesol   purple   milk,    to    which   0.5   c.c.    sterile   blood 
has  been  added.     One  c.c.  of  the  unheated  stool  dilution  is  inoculated 
into  a  test  tube  containing  beef  heart  medium,  and   1  c.c.  into  brom- 
cresol  purple  milk,  to  which  0.5  c.c.  sterile  blood  has  been  added.     One 
c.c.  of  the  unheated  stool  dilution  is  inoculated  into  a  test  tube  of  beef 
heart    medium.      The    three    tubes    are    incubated    anaerobically    for 
forty-eight    hours.       At    the    end    of    this    period    a    Gram    stain    is 
made    from    the    culture    in    each    tube    to   observe    the    general    char- 
acter  of    the   growth.      The    odor,    color    and    condition    of    the   meat 
particles  and  the  broth  is  carefully   noted.     One-half   c.c.   of  culture 
from  each  meat  tube  is  inoculated  into  liver  agar  shake  tubes,   from 
which   two   successive  dilutions  are   made.      After   twenty-four  hours 
incubation  at  37  C.  the  tubes  are  carefully  examined  for:    (1)   anaer- 
obic and  aerobic  growth.    (2)   gas  production.    (3)    colony   formation. 
(4)    liquefaction,    (5)    permeating  growth,    (6)    surface   growth,    (7) 
odor.     When  sufficiently  developed  typical  colonies  are  picked  accord- 
ing to  the  French  method  as  practised  in  this  laboratory,  and  streaked 
on  agar  slants  to  test  for  aerobic  growth.       Inoculation  from  the  same 
colony  is  also  made  into  liver  agar  shakes  from  which  typical  colonies 
are  again  picked  and  inoculated  into  meat  tubes.    This  process  of  devel- 
opment in  shake  tube  and  meat  tube  is  repeated  until  a  pure  culture  is 
obtained  in  a  meat  tube.     An  attempt  is  made  to  identify  the  organism 
by  observing  its  growth  in  brain  medium,  alkaline  egg,  coagulated  egg. 
coagulated  serum,  gelatin.  Loeffler's  serum,  brom  cresol  purple  milk  and 
broth.     Anaerobic  conditions  are  obtained  by  the  use  of   a  layer  of 
sterile  petrolatum  on  the  top  of  the  culture  medium.     Care  must  be 
taken  in  picking  colonies  for  purification  as  the  characteristic  form  is 
not  always  constant  for  the  organism  studied.     Mutation  forms  may 
appear  in  subculturing,  or  again,  the  appearance  of  a  colony  may  vary 
according  to  its  location  in  the  tube,  in  relation  to  the  surface  and  there- 
fore to  oxygen  tolerance. 
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The  study  of  the  anaerobic  flora  of  infants  started  with  the  first 
meconium  passed  and  continued  in  each  case  until  the  baby  was  dis- 
charged from  the  hospital,  thus  covering  a  period  of  about  two  weeks. 
For  the  first  six  days  a  culture  of  the  stool  was  taken  every  day  so  that 
the  first  appearance  of  anaerobes  could  be  noted.  After  this  a  culture 
was  taken  every  second  or  third  day.  The  results  have  shown  that  the 
meconium  was  free  from  anaerobes. 

The  intestinal  flora  of  seventeen  normal  infants'  stools  was  studied. 
In  so  far  as  anerobes  were  concerned,  thirteen  stools  were  negative  and 
four  showed  the  presence  of  B.  bifermentans.  This  organism  made  its 
appearance  about  the  fourth  or  fifth  day.  These  results  indicate  that 
probably  the  first  anaerobe  to  develop  in  the  infantile  intestinal  tract  is 
B.  bifermentans — sporogenes  gravel  putrefactive. 

An  experiment  was  carried  on  to  determine  the  effect  of  a  change  of 
food  and  supplemental  feeding  on  the  anaerobic  flora.  One  group  of 
infants  was  kept  on  breast  milk,  using  three  supplements,  (1)  sterile 
water,  (2)  Ringer's  solution,  (3)  saccharine  water,  and  another  group 
was  kept  on  modified  cow's  milk,  also  using  the  three  supplements. 
The  aerobic  flora  was  also  studied  to  observe  any  change  in  the  general 
type  of  organisms  present.  Since  there  are  very  few  or  no  anaerobes 
in  the  infant's  stool  it  was  not  possible  to  note  any  effect  due  to 
different  foods  or  supplements.  There  was  a  change  well  recognized 
since  Escherer's  day  noted  in  the  aerobic  flora.  The  stools  of  the 
babies  fed  on  breast  milk  showed  the  typical  aciduric  B.  bifidus  flora, 
while  those  fed  on  the  modified  milk  showed  a  flora  of  a  more  complex 
nature,  approximating  a  semiputrefactive  flora.  The  three  supple- 
ments had  no  noticeable  effect  on  the  aerobic  or  anaerobic  flora  of 
either  group  of  babies. 

From  clinical  experience  it  was  thought  that  there  might  be  a 
relationship  between  the  intestinal  flora  of  the  mother  and  the  intestinal 
flora  of  the  child,  with  special  reference  to  the  presence  of  B.  welchii. 
The  anaerobic  and  aerobic  flora  was  studied  in  each  case  with  the  fol- 
lowing results:  Cultures  were  obtained  from  the  mother  and  the  child 
on  the  same  day  and  repeated  several  times  in  each  case. 

This  work  is  by  no  means  conclusive  and  more  extenisve  experi- 
ments will  have  to  be  undertaken  before  any  valid  conclusions  can  be 
drawn.  So  far  the  results  indicate  that  there  is  no  relationship  between 
the  flora  of  the  mother  and  the  child  and  that  probably  the  child  is 
not  infected  by  the  mother. 
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CONCLUSIONS 

It  must  tlien  be  clear  that  this  year's  work  has  been  largely  devoted 
to  securing  methods  especially  adapted  to  the  isolation  of  anaerobes 
from  the  intestinal  evacuations.  The  insufficient  number  of  cases 
studied  has  thrown  no  new  light  to  help  elucidate  clinical  problems 
brought  about  by  alterations  in  digestion  and  metabolism.  Certain 
suggestive  observations  have  been  made — for  example,  while  B.  welchii 
has  been  found  in  all  types  of  stools,  normal,  putrefactive  and  sac- 
charolytic,  there  is  a  very  great  difference  in  the  numbers  of  this  organ- 
ism to  be  found  in  each  case,  and  it  is  possible  that  further  study  may 
show  these  quantitative  differences  to  have  some  clinical  significance. 
The  symbiotic  relationship  of  aerobes  and  anaerobes  i?  one  of  great 
interest,  and  it  may  be  that  certain  sympioses  promote  the  growth  of 
anaerobes  whose  by-products  are  harmful. 

In  this  connection  the  work  of  Mcintosh  on  the  toxicity  of  his 
unidentified  XIII.  identical  with,  or  closely  similar  to,  our  B.  bifermen- 
taiis,  is  most  suggestive.  The  high  toxicity  of  this  organism  and  the 
ease  with  which  it  may  be  overlooked  in  stools  leads  one  to  wonder 
if  further  investigation  along  this  line  may  not  throw  light  upon  some 
of  the  obscure  diseases  that  heretofore  we  have  classed  as  intestinal 
intoxication. 

DIS(  USSION 

Dr.  Knox  :  I  was  interested  in  Dr.  Porter's  paper  because  some  years  ago 
Dr.  W.  W.  Ford  and  I  made  an  investigation  of  eighteen  children  in  the  Johns 
Hopkins  Hospital  suffering  from  various  ailments,  but  none  of  them  any  form 
of  intestinal  disease.  In  practically  all  these  cases,  gas  bacilli  (B.  welchii)  were 
isolated  from  the  stools.  The  organism  obtained  answered  every  cultural  test 
and  produced  characteristic  gaseous  decomposition  when  injected  intravenously 
into  rabbits,  which  were  shortly  after  killed  and  kept  in  a  warm  place.  In 
seven  additional  breast  fed  infants  from  the  obstetrical  ward,  examination  of 
the  stools  showed  the  presence  of  no  gas  bacilli.  We  believe,  therefore,  that 
the  presence  of  gas  bacilli  in  stools,  except  perhaps  in  overwhelming  numbers, 
has  little  clinical  significance:  that  the  organism  is  very  widely  distributed  and 
can  be  regarded  as  a  normal  and  constant  inhabitant  of  the  intestinal  tract  in 
children,  except   in  young  breast    fed  infants. 
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Introduction. — During  the  past  eight  months  five  eases  of  pneumo- 
coccus  peritonititis  were  admitted  to  the  Children's  Wards  of  Mount 
Sinai  Hospital.  Although  a  large  number  of  studies  have  been  made  on 
this  comparatively  rare  condition,  the  difficulties  we  encountered  in 
diagnosis  and  in  the  selection  of  correct  therapeutic  procedures  among 
our  first  cases  were  many.  This  prompted  us  to  a  closer  survey  of  our 
past  records  and  a  more  intensive  study  of  the  recent  cases.  We  shall 
present  an  analysis  of  fifteen  cases  observed  in  the  medical  and  surgical 
wards  of  the  pediatric  service  during  the  past  five  years. 

History. — Long  before  the  discovery  of  the  pneumococcus.  cases  of 
idiopathic  peritonitis  in  infancy  and  childhood  were  observed.  In  1842 
Duparcque  a  described  five  cases  of  essential  peritoniti.-,  in  young  girls 
between  the  ages  of  5  and  12  years.  In  1861  Rilliet  and  Barthez  2 
observed  two  cases  of  suppurative  peritonitis  with  localization  of  pus, 
and  rupture  through  the  abdominal  wall.  Baizeau  3  in  1874,  described 
two  cases  of  suppurative  peritonitis  with  abscesses  that  ruptured  spon- 
taneously through  the  umbilicus.  Both  patients  recovered.  Two  years 
later  Gauderon 4  collected  twenty-four  cases  and  added  another  of 
idiopathic  peritonitis  occurring  in  infancy  and  childhood.  From  their 
history  and  clinical  course  some  of  these  cases  were  undoubtedly  due 
to  a  pneumococcus  infection. 

The  first  case  in  which  the  encapsulated  diplococci  were  recovered 
from  the  peritoneal  exudate  was  that  described  by  da  Bozzola  "'  in  1885. 
The  following  year  Cornil 6  performed  the  first  necropsy  in  a  case  of 
pneumococci  peritonitis  complicating  pneumonia  and  empyema.  In 
1890  Sevestre  '  reported  the  first  successful  operation  on  a  child  with 


*  From  the  Pediatric  Service  of  The  Mount  Sinai  Hospital. 

1.  Duparcque:  Ann.  d'obst.  d.  mal.  des  femmes  et  d.  enf.,  1842. 

2.  Rilliet  and  Barthez:  Traite  des  malades  des  enfants,   1861. 
3    Baizeau :   Arch.  Gen.,  1874. 

4.  Gauderon  :   Paris  Delahaye,  1876. 

5.  da  Bozzolo:  Centralbl.  f.  klin.  Med.,  1885. 

6.  Cornil :  J.  des  Connaissances  med.  Practiques  et  de  Pharmacol.,  1886. 

7.  Sevestre :  Semaine  med.,  1890. 
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a  primary  pneumococcus  peritonitis.  There  followed  a  considerable 
number  of  studies  by  French  workers,  notably  Blackburn/  Michaut  9 
and  Batisse.1"  In  1903  important  contributions  were  made  by  von 
Brunn  31  who  collected  57  cases  of  the  disease  in  childhood  and 
by  Jensen.12  In  England  a  comprehensive  study  was  made  by  Annand 
and  Bowen  13  who  were  able  to  find  reports  of  91  cases  in  children 
under  15  years  of  age.  In  this  country  the  literature  on  the  subject 
includes  contributions  by  Mathews,14  Kahn,13  Abt  16  and  Beavan.17 

incidence. — Pneumococcus  peritonitis  is  a  rare  disease.  Among 
furty-seven  cases  of  general  peritonitis  in  infancy  and  childhood 
examined  bacteriologically,  Xetter  1S  found  the  pneumococcus  once. 

Of  171  cases  of  general  peritonitis  admitted  to  the  Babies'  Hospital 
of  Xew  York  during  the  past  thirteen  years,  nine  were  caused  by  a 
pneumococcus  infection. 

During  the  past  five  years,  125  cases  of  general  peritonitis  were 
treated  in  the  Children's  Wards  of  Mount  Sinai  Hospital.  The  pneu- 
mococcus was  isolated  in  fifteen. 

The  disease  is  more  prevalent  among  children  under  15  years 
than  among  adults.  Mathews  14  gives  the  ratio  as  three  to  one.  We 
have  found  records  of  but  two  cases  treated  in  the  adult  wards  during 
this  period.  The  ages  of  our  patients  ranged  between  9  months  and  14 
years,  seven  cases  below  5  years,  seven  between  5  and  10  years  and  one 
of  14  years. 

A  very  striking  fact  which  is  noted  by  the  majority  of  workers,  is 
the  comparatively  high  incidence  of  the  disease  in  females.  Of  ninety- 
one  cases  collected  by  Annand  and  Bowen,13  73  per  cent,  occurred  in 
females.  27  per  cent,  in  males. 

In  our  series  there  were  thirteen  females  .and  two  males.  Arm- 
strong 19  believed  that  the   fallopian   tubes  were  the  seat  of   primary 


8.  Blackburn:  Paris  Theses.  1899-1900. 

9.  Michaut:  Paris  Theses,   1900-1901. 

10.  Batisse:  Paris  Theses.  1902-1903. 

11.  Von  Brunn:  Beitr.  f.  klin.  chir..  1903.  p.  29. 

12.  Jensen  :  Arch.  f.  klin.  chir..  1903,  p.  70. 

13.  Annand  and  Bowen:  Lancet.   1906. 

14.  Mathews:  Ann.  Surg..  1904.  40. 

15.  Kahn:   Xew  York  M.  J..  Dec.   12.  1904. 

16.  Abt:  Xew  York  M.  J.  105:  769  (April  28)   1917. 

17.  Beavan:  Am.  J.  Dis.  Child.  20:340  (Oct.)   1920. 

18.  Xetter:  quoted  by  Mathews.14 

19.  Armstrong:   Montreal   M.  J..   1903. 
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infection  in  a  large  proportion  of  the  cases  hut  there  lias  heen  insuf- 
ficient proof. 

Mode  of  Invasion. — The  mode  of  invasion  of  the  organism  has 
heen  the  subject  of  much  controversy.  In  the  secondary  cases,  or 
those  in  which  the  peritonitis  is  preceded  by  a  pneumococcus  infection 
of  another  part,  the  organism  is  undoubtedly  carried  by  the  blood 
stream.  In  the  primary  cases,  Jensen  '-  believed  the  infection  was 
carried  through  the  gastro-intestinal  tract.  He  fed  some  animals  with 
virulent  cultures  of  pneumococci  in  capsules,  and  at  autopsy  found  a 
purulent  peritonitis  and  a  follicular  enteritis  with  but  slight  necrosis 
of  Peyer's  patches.  There  were  no  ulcers  or  perforations.  The 
organisms  were  isolated  from  the  intestinal  wall,  canal,  blood  and 
peritoneum.  Flexner  -"  reported  the  first  case  of  pneumococcus  peri- 
tonitis secondary  to  intestinal  ulceration.  Direct  extension  through 
the  tissues  of  the  diaphragm  of  an  inflammatory  process  has  been  sug- 
gested but  this  has  not  been  substantiated  by  sufficient  evidence.  Four 
of  our  cases  complicated  an  acute  broncho-pneumonia,  eleven  belonged 
to  the  primary  group. 

Pathology. — The  appearance  of  the  peritoneal  cavity  is  pathogno- 
monic. There  is  at  first  a  diffuse  inflammatory  process  characterized 
by  the  deposit  of  a  large  quantity  of  fibrin  on  the  viscera,  often  mat- 
ting together  loops  of  intestines.  The  free  pus  is  of  greenish  yellow 
color,  odorless  and  containing  flakes  of  fibrin.  In  some  of  the  cases 
the  process  tends  to  localize,  adhesions  develop  and  an  abscess  is 
formed,  usually  in  the  umbilical  region. 

Abscess  formation  occurred  in  but  four  of  our  fifteen  cases. 

In  nine  cases  we  determined  the  type  pneumococcus  as  isolated 
from  the  peritoneal  cavity.  Type  I,  five  cases;  Type  II,  one  case; 
Type  III,  none;  Type  IV,  three  cases. 

Blood  cultures :  Blood  cultures  were  taken  in  eight  cases,  five 
proved  positive  for  pneumococcus,  three  for  Type  I.  one  for  Type  II, 
one  for  Type  IV.     The  blood  cultures  were  sterile  ;  one  contaminated. 

A  number  of  workers  have  laid  stress  on  the  unusually  high  leu- 
kocytosis in  this  condition.  We  have  not  found  it  characteristic  of  our 
cases.  Of  ten  cases  with  blood  counts  recorded,  four  showed  a 
leukocyte  count  of  less  than  10,000,  three  between  10,000  and  20,000, 


20.  Flexner:  quoted  by  Mathews." 
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one  of  22,000,  and  two  above  30,000.  The  highest  count  reported  was 
36,000.  with  93  per  cent  polynuclears. 

Course  of  the  Disease. — The  course  of  the  disease  may  be  divided 
into  three  phases.  The  first  is  a  sudden  stormy  onset  with  severe 
abdominal  pain,  vomiting,  rise  in  temperature,  rapid  pulse  and  prostra- 
tion. The  anxious  expression  and  drawn  features  appear  early.  The 
pain  is  usually  generalized,  but  in  five  of  our  cases  it  was  quite 
definitely  most  marked  in  the  right  lower  quadrant.  Vomiting  was  a 
pronounced  symptom  in  ten  of  our  cases. 

Considerable  has  been  written  about  the  diagnostic  significance  of 
diarrhea  in  pneumococcus  peritonitis.  It  was  present  in  but  four  of 
our  cases.  Constipation  was  marked  in  six  case-.  The  average  range 
of  temperature  was  103  to  104  F. 

Physical  signs  frequently  fail  to  explain  the  extreme  toxic  condi- 
tion of  the  patient.  The  degree  of  abdominal  rigidity  is  not  as  marked 
as  in  other  forms  of  peritonitis.  Signs  of  fluid  are  not  often  elicited. 
Perhaps  this  is  due  to  the  character  of  the  exudate.  Tenderness, 
usually  generalized,  may  be  localized  to  one  quadrant. 

In  the  second  phase  the  general  condition  improves,  vomiting 
becomes  less  marked  or  absent,  the  temperature  drops  to  normal  and 
the  abdominal  signs  become  less  evident. 

The  third  phase  is  characterized  by  the  presence  of  a  circumscribed 
mass  in  the  abdomen,  usually  in  the  umbilical  or  hypogastric  region. 
The  temperature  rises,  becomes  intermittent,  and  the  patient  graduallv 
loses  strength  from  the  toxaemia.  By  rectal  examination  tender- 
ness is  frequently  elicited  and  there  may  be  felt  a  thickening  or  sagging 
of  the  peritoneum.  A  definite  mass  may  often  be  palpated.  Death 
ensues  from  the  toxaemia,  or  recovery  may  follow  the  spontaneous 
rupture  through  the  abdominal  wall,  or  operation. 

The  development  of  more  than  one  abscess  has  been  described.  In 
a  case  reported  by  Galliard  2]  one  abscess  localized  between  the  liver 
and  diaphragm  and  another  around  the  spleen.  In  a  case  described  by 
Sevestre  17  one  abscess  formed  in  the  true  pelvis  and  another  in  the 
coecal  region. 

We  do  not  believe  with  Michaut 9  that  the  diffuse  and  localized 
forms  of  the  disease  represent  two  entities  caused  by  different  strains 
of  the  organism.     These  are  stages  of  the  same  process,  abscess  forma- 
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tion  depending  in  large  part  upon  the  resistance  of  the  individual. 
Lambert  —  reported  an  interesting  group  of  cases  from  the  Presby- 
terian Hospital  in  New  York.  The  father  developed  a  pneumonia 
caused  by  (Type  I)  pneumococcus.  Two  days  later  a  daughter  became 
ill  with  a  diffuse  pneumococcus  peritonitis  (Type  I)  organism,  and 
tbe  nurse  developed  a  pneumococcus  peritonitis  which  localized  (Type 
I)  organism. 

Diagnosis. — The  diagnosis  of  pneumococcus  peritonitis  may  be  sus- 
pected when  in  a  female  child  there  develops  suddenly  severe  abdom- 
inal pain,  vomiting,  high  fever,  and  rapid  prostration  with  abdominal 
signs  that  are  not  convincingly  those  associated  with  the  usual  forms 
of  peritonitis.  We  may  find  but  slight  rigidity  or  a  resistance  some- 
times described  as  the  "doughy  abdomen"  with  no  definite  signs  of 
fluid.  With  tbe  development  of  a  mass  in  the  umbilical  region  the 
diagnosis  becomes  simplified. 

From  an  acute  appendicitis  the  differential  diagnosis  is  most  diffi- 
cult. This  was  the  pre-operative  opinion  in  three  of  our  earlier  cases 
in  this  group.  The  pain  and  tenderness  of  pneumococcus  peritonitis 
may  be  most  marked  in  the  right  lower  quadrant.  Vomiting  and  fever 
are  symptoms  common  to  both.  The  overwhelming  toxaemia,  how- 
ever, giving  rise  to  early  prostration,  the  anxious  expression,  the  gray 
color  and  sunken  eyes  is  diagnostic  of  the  pneumococcus  infection. 

In  one  case  the  diagnosis  of  chronic  ileocecal  intussusception  was 
"made.  This  was  in  a  male  infant  of  9  months  that  screamed  wildly  on 
touching  the  abdomen.  Vomiting  was  marked.  The  temperature 
range  was  between  100  and  102  F.  and  the  leukocyte  count  was  6,000. 
A  mass  about  two  inches  long  was  felt  in  the  suprapubic  region.  There 
was  no  definite  rigidity.  Tbe  child  died  and  postmortem  examination 
showed  the  characteristic  peritoneal  exudate  wtih  abscess  formation. 
Pneumococcus  was  isolated  from  the  pus. 

During  the  past  six  months  we  have  employed  a  method  in  diag- 
nosis, which  has  given  us  invariably  good  results.  Dr.  Howard  Lilien- 
thal,23  attending  surgeon  to  the  hospital,  suggested  abdominal  aspira- 
tion in  all  suspicious  cases.  We  used  this  procedure  in  four  of  our 
recent  cases  and  were  able  to  make  a  positive  diagnosis  of  pneumo- 
coccus peritonitis  in  all  of  them  before  operation.     An  ordinary  hypo- 
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dermic  syringe  is  used  and  only  the  finest  calibered  needle.  The  point 
of  preference  for  puncture  is  one  inch  below  and  one  inch  to  the  left 
of  the  umbilicus  in  order  to  avoid  the  possible  prolongation  of  the 
omental  process  of  the  round  ligament  of  the  liver  and  to  penetrate  an 
area  over  the  small  intestines  only.  The  skin  in  this  region  is  swabbed 
with  iodin,  a  tiny  incision  is  made  to  avoid  contamination  and  the 
needle  is  inserted  very  slowly.  The  intestines  tend  to  recede.  We 
were  able  to  obtain  sufficient  pus  for  smear  examinations  and  cultures 
in  all  cases. 

Denzer  -4  has  suggested  the  use  of  glass  needles  beveled  at  the 
point.  By  capillary  attraction  sufficient  exudate  may  be  obtained  for 
diagnosis.  Siphonage  may  be  employed  to  obtain  larger  amounts.  The 
disadvantage,  as  the  author  points  out.  is  the  possibility  of  breaking 
the  glass  during  manipulation. 

Prognosis. — The  prognosis  depends  in  large  part  on  the  localization 
of  the  inflammatory  process  and  the  involvement  of  other  organs. 
Mortality  figures  have  varied  considerably.  Of  the  ninety-one  cases 
collected  by  Annand  and  Bowen  ls  forty-five  showed  abscess  forma- 
tion. Fifty-four  patients  were  operated  on.  thirty-seven  recovered  and 
six  died,  a  mortality  of  13  per  cent.  Of  forty-six  cases  in  the  diffuse 
stage,  eighteen  underwent  operation  with  twelve  deaths  or  66  per  cent, 
mortality.  All  those  not  operated  on  died,  making  a  total  mortality 
of  89  per  cent,  in  the  acute  diffuse  stage.  All  four  cases  described 
by  Abt  lti  died.  Mathews  14  described  five  cases  in  the  diffuse  form 
with  100  per  cent,  mortality.  Of  seven  cases  of  secondary  pneumo- 
coccus peritonitis  reported  by  Beavan,  two  patients  with  abscess  forma- 
tion recovered.  The  other  secondary  cases  and  five  of  the  primary 
form  ended  in  death.  In  our  series  of  fifteen  cases,  thirteen  patients 
died  and  two  recovered,  a  mortality  of  86  per  cent.  ( )f  eleven  cases  in  the 
diffuse  form  and  four  with  abscess  formation,  one  recovered  in  each 
group.  The  patient  with  abscess  formation  who  recovered  was  admitted 
to  the  hospital  with  a  purulent  discharge  from  the  umbilicus.  Three  and 
one-half  months  previously,  the  patient  had  been  treated  in  another 
institution  for  typhoid  fever,  and  had  subsequently  undergone  an  opera- 
tion for  mastoid  disease.  Pneumococcus  (Type  IV)  was  isolated  from 
the  discharge.  The  abscess  was  drained  and  the  patient  made  a  complete 
recoverv. 


24.  Denzer:  Am.  J.  Dis.  Child.  20:  113  (Aug.)   1920. 


96  Heiman  :    Pneumococcus  Peritonitis 

The  second  case  ending  in  recovery,  complicated  an  acute  broncho- 
pneumonia. It  was  a  diffuse  process  caused  by  the  pneumococcus 
(Type  I).  Two  drainage  tubes  were  inserted  in  the  upper  abdomen 
and  pelvis. 

Treatment. — Whipple  2S  has  reported  good  results  following  the 
injections  of  antipneumococcic  serum.  Of  the  three  cases  caused  by 
pneumococcus  (Type  I),  two  patients  recovered.  We  have  employed 
it  intensively  in  four  cases  (Type  I),  but  without  avail. 

In  those  cases  that  present  localized  collctions  of  pus  all  writers 
agree  that  surgical  intervention  should  be  employed.  There  has  been 
considerable  difference  of  opinion,  however,  with  regard  to  the  correct 
procedure  in  the  acute  diffuse  stage  of  the  disease.  Annand  and 
Bowen  ' :;  and  Woolsey  26  recommend  operation  as  soon  as  the  diagnosis 
is  made.  Kahn  '"'  and  Beavan  1T  oppose  operation  in  the  diffuse  inflam- 
matory stage. 

From  our  study  of  this  condition  we  believe  that  the  best  treatment 
is  to  give  an  abundance  of  fluid  by  hypodermoclysis  and  proctoclysis, 
to  keep  the  patient  under  the  influence  of  opium  during  the  acute  onset 
of  the  diffuse  process.  If  the  toxemia  as  manifested  in  the  tempera- 
ture, pulse,  and  appearance  tends  to  lessen,  it  is  advisable  to  wait  for 
abscess  formation  before  opening  the  abdomen.  If,  however,  under 
supportive  treatment,  no  signs  of  improvement  appear,  it  is  best  to 
resort  to  surgery. 

We   wish   to   express  our   indebtedness   to  the   attending   surgeons   of   Mount 
Sinai   Hospital    tor  permission  to  use   some  of  their  material. 

DISCUSSION 

Dk.    Schloss:    (Demonstrated   a   cannula   and    glass   needle    which   had   been 
devised  by  Dr.  Denzer  for  obtaining  peritoneal  fluid  for  examination). 

Dk.  Holt:  There  is  one  type  of  cases  of  pneumococcus  peritonitis  to  which 
no  allusion  was  made;  the  cases  in  young  infants  in  which  the  peritonitis  is 
part  of  a  general  pneumonitis,  in  which  there  is  empyema  and  often  pericarditis 
and  a  peritonitis.  The  peritonitis  is  only  one  of  the  features,  and  usually  not 
the  most  important  clinically  but  the  terminating  feature.  Frequently  it  gives 
no  symptoms  and  is  only  found  at  necropsy.  The  diagnosis  is  almost  impos- 
sible. In  so-called  primary  peritonitis  I  have  seen  it  with  rather  indefinite 
-symptoms  where  the  children  have  been  for  a  number  of  days  with  a  high 
temperature  and  only  a  moderate  amount  of  prostration,  and  there  was  a 
question  as  to  whether  the  trouble  was  in  the  abdomen  or  where  it  was.  I 
think  the  test   Dr.  Schloss   suggested  might  lie   very   useful.     Dr.   C.   L.   Gibson 
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of  New  York,  in  a  recent  paper,  recorded  himself  as  unqualifiedly  in  favor  of 
operation  in  pneumococcus  peritonitis,  both  general  and  localized.  Evidentlj 
there  is  still  a  considerable  difference  of  opinion  among  surgeons  on  this  point ; 
also  as  to  whether  a  localized  peritonitis  was  such  from  the  outset  or  was  first 
general  and  then  becomes  localized,  and  whether  in  cases  of  general  inflamma- 
tion one  would  do  better  to  keep  the  patient  under  opium  and  wait  until  the 
process  becomes  localized  before  operating.  As  to  the  point  of  entrance  of  the 
infection,  so  far  as  my  observations  go  nobody  has  satisfactorily  explained  how 
these  cases  originate.  I  have  also  been  struck  by  the  great  difficulty  in  diagnosis 
in  many  of  the  cases. 

Dr.  Herrman:  I  have  been  struck  by  the  difficulty  of  making  the  differential 
diagnosis  between  pneumococcus  peritonitis  and  appendicitis  in  some  cases.  If 
the  pneumococcus  is  found  the  tendency  is  to  wait,  but  if  it  is  appendicitis  opera- 
tion should  be  performed  immediately.  Our  results  have  been  better  than  those 
reported  by  Dr.  Heiman.  Our  mortality  has  not  been  over  50  per  cent.  How- 
ever most  of  the  cases  were  of  the  encapsulated  type.  The  surgeons  think  the 
process  is  more  or  less  diffuse  at  first  and  becomes  encapsulated  later. 

Dr.  Abt:  We  have  seen  quite  a  number  of  these  cases.  They  usually  run 
a  short  and  malignant  course,  and  are  difficult  to  differentiate  from  appendicitis 
or  ordinary  peritonitis.  A  peculiar  condition  occurs  during  the  course  of  the 
condition.  The  onset  is  severe  and  stormy.  After  two  or  three  days  of  high 
fever  and  great  toxemia  the  patient  suddenly  becomes  more  comfortable  and 
seems  momentarily  improved.  One  is  reminded  of  the  condition  that  results 
immediately  after  an  appendix  has  ruptured.  The  patient  remains  in  that  state 
for  a  day  or  two.  It  is  the  condition  which  the  French  have  alluded  to  as  a 
"deceptive  calm."  After  this  the  patient  goes  rapidly  downward  and  dies.  It 
has  seemed  to  me  that  even  if  one  makes  aspiration  there  would  be  some  diffi- 
culty in  telling  whether  one  was  dealing  with  a  ruptured  appendix  or  a  general 
peritonitis,  and  we  know  that  in  the  very  young  the  appendix  ruptures  very 
easily  without  much  warning.  It  seems  to  me  an  exploratory  operation  is 
indicated  and  then  one  would  know  at  least  what  the  true  condition  consisted  of. 

Dr.  Kerley  :  I  have  seen  quite  a  number,  probably  eight  or  ten,  pneumococcus 
peritonitis  cases,  all  of  wThich  were  of  the  fulminating  type,  and  all  were  rapidly 
fatal.  One  of  these  patients  developed  a  paralytic  ileus  and  died  with  all  the 
symptoms  of  acute  intestinal  obstruction. 

Dr.  Griffith  :  I  should  like  to  refer  to  another  question  in  connection  with 
pneumococcic  peritonitis:  that  is,  whether  in  the  early  diagnosis. you  are  or  are 
not  dealing  with  abdominal  pain  referred  from  the  pleura.  Only  within  a  few 
days  I  saw  a  patient  in  whom  the  early  diagnosis  had  been  peritonitis.-  The 
symptoms  began  with  violent  abdominal  pain,  distention,  and  signs  of  appendi- 
citis. Then  pneumonia  developed  and  there  was  a  subsidence  of  the  abdominal 
symptoms.  When  I  saw  the  child  the  abdomen  did  not  appear  to  me  to  be 
quite  normal.  It  was  also  found  that  there  was  still  something  wrong  with  the 
chest,  and  doubt  arose  whether  after  all  we  were  dealing  with  a  peritonitis,  and 
whether  the  initial  abdominal  pain  had  not  been  merely  referred  from  the  pleura. 
Later  thoracentesis  was  performed  and  pus  found  containing  pneumococci.  The 
child  did  not  improve  and  I  urged  abdominal  exploration,  but  the  advice  was 
not  followed.  I  feel  fairly  confident  that  both  pleura  and  peritoneum  were 
involved  by  the  pneumococcic  inflammation ;  as  past  experience  has  shown  me 
may  occur.  The  case  was  interesting  as  demonstrating  the  difficulty  in  diag- 
nosis which  mav  arise. 
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Dr.  Fleischnkk:  [  should  like  to  ask  whether  in  cases  of  Type  1  pneumo- 
coccus peritonitis,  notwithstanding  the  apparent  lack  of  results  from  the  serum 
therapy,  we  should  not  advise  continuing  the  use  ot   Type  I  serum. 

Dr.  Heiman:  I  shall  take  up  the  method  Dr.  Schloss  has  described.  It  seems 
to  me  to  be  an  improvement.  In  regard  to  the  cases  Dr.  Holt  has  mentioned ; 
those  are  cases  of  systemic  infection,  and  those  cases  develop  so  repidly  that 
one  does  not  have  time  to  decide  just  what  to  do.  In  regard  to  wliat  Dr.  Herr- 
man  has  said  of  the  better  results  after  operation,  he  was  speaking  of  the 
encapsulated  cases.  I  am  glad  Dr.  Abt  spoke  of  the  "deceptive  calm"  in  these 
cases.  It  is  almost  pathognomonic  and  almost  as  characteristic  as  the  clinical 
picture  itself.  Dr.  Kerley  has  spoken  of  paralytic  ileus.  There  are  cases  that 
have  bands  forming  and  shutting  off  the  intestine.  We  have  had  cases  that  did 
not  present  the  characteristic  picture  of  peritonitis.  I  am  glad  Dr.  Griffith  has 
mentioned  the  so-called  Head  zones.  Dr.  Fleischner  has  asked  whether  we 
should  continue  using  pneumococcus  Type  I.  We  have  tried  it  in  many  cases 
but  I  think  we  shall  have  to  use  it  in  many  more  before  we  can  give  an 
opinion  about  it. 
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In  an  article  by  Czerny  and  Kleinschmidt  '  describing  tbe  method 
of  production  and  the  results  of  the  employment  of  their  butter-flour 
mixture,  the  authors  open  with  the  explanation  of  the  thought  which 
led  to  the  construction  of  the  product.  They  speak  of  the  composition 
of  human  milk  and  the  consequent  suggestion  which  presents  itself — 
that  there  is  probably  something  in  Nature  which  demands  for  the 
infant  the  relative  proportions  of  fat,  protein  and  carbohydrate  which 
exist  in  the  milk  the  human  breast  supplies.  They  speak,  too,  of  the 
assumption  by  many  that  it  is  a  matter  of  indifference  whether  or  not 
the  fat  of  the  food  is  largely  or  entirely  replaced  by  carbohydrate  ;  and 
evidently  do  not  believe  that  this  is  correct,  leaving  it  for  the  writers 
who  make  this  claim  to  bring  forward  positive  proof  in  support  of  it. 

These  statements,  emanating  as  they  do  from  writers  of  such  well- 
known  distinction,  and  opposing,  as  they  do.  so  many  expressed  view> 
of  other  investigators,  likewise  of  prominence,  naturally  arouse  interest 
and  stimulate  the  desire  to  know  just  what  is  to  be  considered  most 
nearly  correct  in  this  much  discussed  question.  It  is  evident  that  it  is 
a  question  as  vet  far  from  final  solution ;  yet  the  thought  has  long 
been  present  with  us  that  the  giving  of  high  protein-percentages  to 
normal  infants  was  not  a  matter  of  indifference,  and  that  even  the  use 
of  such  food  in  many  cases  of  digestive  disturbance  might  be  harmful 
rather  than  beneficial.  Further,  it  has  always  seemed  to  us  a  question 
whether  the  substitution  of  fat  by  large  percentages  of  carbohydrate, 
useful  as  it  is  in  so  many  cases,  was  one  which  was  to  be  persisted 
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with  as  entirely  satisfactory  after  health  had  been  regained.  Our  con- 
viction has  long  been  that  a  relationship  in  the  diet  closer  in  some 
respects  to  the  proportions  seen  in  human  milk  was  eminently  desir- 
able. These  views  are,  of  course,  shared  by  many  others,  and  have 
been  repeatedly  expressed  by  them ;  and  yet  much  that  one  reads  in 
modern  medical  literature  would  lead  to  the  idea  that  they  were  with- 
out satisfactory  scientific  foundation.  Many  writers  in  their  attempt 
to  simplify  infant-feeding  have  gone  to  such  an  extreme  that  the 
efforts  would  seem  to  be  toward  rendering  the  preparation  easy  for 
the  physician  rather  than  to  make  the  food  the  most  suitable  for  the 
infant;  and  we  see  methods  and  formulae  recommended  which  are  a 
reversion  to  those  which  the  exeperience  of  many  years  ago  had  rele- 
gated to  the  undesirable. 

A  review  of  the  enormous  literature  on  the  subject  of  the  digestion 
and  action  of  the  different  ingredients  of  the  infant's  diet  is,  of  course, 
out  of  the  question;  but  reference  to  a  few  of  the  more  important 
comparatively  recent  statements  in  medical  literature  in  support  of  our 
contention  may  well  be  permitted. 

As  regards  the  protein,  Benjamin  -  in  a  long  article  of  over  one 
hundred  pages,  gives  an  exhaustive  review  of  the  literature  of  the  sub- 
ject, and  details  his  own  experiments.  He  speaks  of  the  undoubted 
injuries  which  may  follow  the  employment  of  an  excess  of  protein, 
noted  especially  in  a  continued  failure  to  gain  weight  and  a  general 
muscular  atony,  such  as  is  often  seen  in  the  employment  of  protein- 
milk.  The  fact  that  malt  soup  is  often  a  remedy  for  this  condition  has 
been  attributed  to  its  low  fat  and  high  carbohydrate-percentage  ;  but 
it  must  not  be  forgotten  that  it  also  possesses  a  percentage  of  protein 
which  is  low,  and  he  believes  that  the  essential  factor  in  many  instances. 
Glanzmann  3  studied  the  effect  of  casein  milk  in  various  diseases,  and 
found  that  when  it  was  given  in  over  amount,  evidences  of  injury 
from  protein  developed,  shown  by  unhealthy  appearance,  pallor,  loss 
of  strength,  meteorism,  and  subfebrile  temperature.  He  regards  it. 
therefore,  as  an  unsuitable  diet  for  a  healthy  child,  and  not  adapted 
for  long  employment  even  in  those  with  digestive  disorders.  Hoobler,4 
in  a  careful  study  of  the  subject,  details  his  own  experiments,  which 
confirm  the   views   of   others   that   protein   is   often   given   too    freely. 


2.  Benjamin:  Ztschr.  f.  Kinderh..  Orig..  110:  IKS.  1914. 
.3.  Glanzmann:  Jahrb.  f.  Kinderh.   82:261,    1915. 
4.  Hoobler:  Am.  J.  Dis.  Child.  10:  153   (Aug.)   1915. 


Griffith-Mitchell:    Diet  in   Infancy  101 

Whereas  7  per  cent,  of  the  total  calories  represent  the  utmost  need 
of  the  infant,  in  such  foods  as  that  recommended  by  Finkelstein  the 
protein  is  about  30  per  cent.  Trotein  ted  in  exce>s  cause>  an  increase 
of  the  protein  metabolism,  but  doe>  not  reduce  the  amount  of  the  fat 
and  carbohydrate  metabolized,  which  must  then  be  drawn  from  the 
stored  up  fat  and  glycogen,  unless  sufficient  is  supplied  in  the  food. 
When  fed  greatly  beyond  its  need  protein  is  liable  to  produce  a  con- 
dition of  stupor.  He  thinks  the  employment  of  any  high  protein-diet 
is  justified  only  as  a  temporary  therapeutic  measure.  Howland  and 
Stolte 5  found  that  the  addition  of  casein  to  the  diet  of  breast-fed 
children  did,  it  is  true,  increase  the  weight,  but  caused  the  development 
of  exudative  symptoms  and  diminished  decidedly  the  calcium  balance. 
A  very  useful  review  of  the  literature  of  the  subject,  together  with 
his  own  experiences,  is  given  by  Tanaka.';  It  would  appear  from  this 
that  although  infants  absorb  an  excess  of  protein  readily,  they  are 
unable  to  retain  it,  indicating  that  there  has  been  an  overburdening  of 
the  system  by  protein.  The  children  to  whom  a  high  protein  diet  was 
administered  finally  entirely  ceased  to  gain.  Finally  Be>sau.T  in  a  long 
article  on  the  pathology  of  injuries  by  milk,  maintains  that  there  is  no 
more  doubt  about  the  production  of  injury  by  the  action  of  the  protein 
than  there  is  by  that  of  the  fat.  and  by  this  he  does  not  mean  merely 
evidences  of  indigestion.  The  protein  can  produce  damage  not  onlv 
through  a  lack  of  perfect  proportion  among  the  milk-elements,  but  by 
the  presence  of  an  actual  quantitative  excess,  and  he  claims  that  the 
well-known  blue-gray  coloration  of  the  skin  often  seen  in  infants  fed 
on  casein-milk  is  a  symptom  of  the  high  protein-diet. 

The  references  given  are  selected  from  many,  and  are  enough,  we 
believe,  to  show  that  both  clinical  experience  and  metabolic  investiga- 
tions support  the  opinion  that  a  high  protein-diet,  except  for  certain 
specific  purposes,  is  not  desirable,  and  that  the  difference  in  the  ratios 
of  fat  and  protein  as  seen  in  human  milk  and  in  cow's  milk  respeetivelv 
is  of  significance. 

As  regards  the  fat  and  the  carbohydrate  of  the  food,  the  injuries 
which  may  follow  a  high  percentage  of  fat  are  too  well  known  to 
demand  any  discussion.  The  cause  of  this  is  not  so  certain.  The  relief 
of  vomiting-  by  the  butterflour  mixture,  to  which  we  shall  refer  later. 


5.  Howland  and  Stolte:  Jahrb.  f.  Kinderh.  88:  85.   1918. 

6.  Tanaka:  Jahrb.  f.  Kinderh.  88:  161.  1918. 

7.  Bessau:  Jahrb.   i.  Kinderh.  92:  14.   1920. 
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appears  to  lend  proof  to  the  opinion  that  the  difficulty  in  the  digestion  of 
cow's  milk  fat  depends  on  the  high  percentage  of  volatile  fatty  acids 
present.  The  favorable  experience,  however,  of  Moro  8  and  of  Riet- 
schel"  with  foods  analogous  in  composition  to  the  Czerny-Kleinschmidt 
butter-flour  mixture,  yet  prepared  without  any  driving  off  of  the  fatty 
acids  by  cooking,  would  indicate  that  there  may  be  other  reasons  for  the 
fact  that  the  high  fat  percentage  in  this  mixture  does  not  increase  the 
tendency  to  vomit. 

Many  cases  suggest  that  a  common  cause  of  injury  by  fat  is  through 
the  formation  of  soap-stools,  while  diarrhea  produced  by  an  excess 
of  fat  occasions  a  loss  of  the  alkalies  and  a  diminished  calcium 
absorption  (Holt,  Courtney  and  Fales1").  On  the  other  hand,  the 
importance  of  fat  in  the  diet  is  a  matter  which  cannot  be  disputed. 
Holt.  Courtney  and  Fales  claim  that  a  certain  percentage  of  fat  must 
be  present  to  obtain  a  satisfactory  absorption  of  calcium,  and  recent 
testimony  from  other  writers  is  all  in  favor  of  the  value  of  fat.  The 
importance  of  butter- fat  on  account  of  the  vitamines  contained  in  it 
has  been  dwelt  upon  by  many  recent  writers  and  need  not  be  discussed 
in  this  connection. 

Although  it  has  repeatedly  been  shown  that  the  carbohydrates  may 
largely  replace  fat,  yet  that  they  can  do  so  satisfactorily  is  denied  by 
many.  Orgler,11  for  instance,  speaks  of  the  large  absorption  of  fat, 
both  from  human  milk  and  from  cow's  milk,  and  believes  that  children 
in  whom  the  carbohydrates  have  to  a  great  extent  replaced  this  do 
not  do  as  well  when  fed  in  this  way.  He  maintains  that  the  increase 
of  the  carbohydrates  at  the  expense  of  the  fat  causes  a  loss  of  water 
from  the  system.  He  emphasizes  the  fact  that  animal  experimentation 
has  shown  that  a  certain  amount  of  fat  is  necessary,  and  points  out 
the  significance  of  the  high  percentage  of  fat  present  in  breast  milk. 

Yet  in  spite  of  the  necessity  for  the  administration  of  fat,  the  actual 
employment  of  it  often  develops  many  difficulties.  These  may  be  over- 
come in  different  ways.  Bessau  7  emphasizes  the  fact,  already  known, 
that  it  is  not  so  much  an  excess  of  fat  which  is  detrimental  as  the  lack 
of  a  proper  proportion  to  the  other  ingredients  of  the  diet ;  and  that  the 
fat  may  remain  in  the  food  unaltered  in  quantity  if  the  amounts  of  the 


8.  Moro:    Monatschr.  f.  Kinderh.  18:97.  1920. 

9.  Rietschel :    Ztschr.   f.   Sauglings.u.  Kleinkinderschutz   11:474,   1919. 

10.  Holt,  Courtney  and  Fales:  Am.  J.  Dis.  Child.  19:  97  (Jan.),  201    (March) 
1920. 

11.  Orgler:  Monatschr.  f.  Kinderh.  18:  186.  1920. 
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other  elements  are  correctly  arranged.  That  the  fat  is  hetter  tolerated 
when  an  amylaceous  substance  has  been  added  to  the  diet  is  well  known. 
It  is  exemplified,  for  instance,  in  the  employment  of  malt-soup,  and  even 
in  the  simpler  preparations  where  a  cereal-decoction  is  employed  as  a 
diluent  instead  of  water.  Regarding  the  action  of  starch  there  are 
various  opinions.  We  need  not  enter  upon  them  in  this  connection.  It 
is  probable  that  there  is  more  than  one  method  in  which  the  favorable 
result  is  obtained.  The  subject  is  ably  discussed  by  Bessau.  In  any 
event,  the  fact  of  its  value  remains  ;  and  did  it  lack  proof,  the  experi- 
ence of  Czernv  and  Kleinschmidt  would  remove  all  doubt.  These 
authors  in  a  somewhat  empirical  but  very  successful  manner  devised 
a  food  which  permitted  the  employment  of  a  high  fat-percentage  in 
combination  with  a  percentage  of  carbohydrate  also  high,  but  with  the 
protein  reduced  to  approximately  the  amount  present  in  human  milk. 
They  insist  upon  the  great  importance  of  having  the  relationship  of 
the  fat  and  the  carbohydrate  a  fixed  one.  As  soon  as  this  relationship 
is  altered,  the  results  are  not  so  good.  They  believe  that  the  favorable 
results  are  to  be  ascribed  in  part  to  the  driving  oft  of  the  volatile  fatty 
acids  from  the  milk- fat  :  in  part  to  the  admixture  of  an  amount  of  flour 
equalling  that  of  the  fat  :  in  part  to  the  chemical  alteration  of  the  flour 
produced  by  the  browning  which  occurs  during  the  preparation,  and 
in  part  to  the  low  percentage  of  protein  present,  the  last  being  par- 
ticularly important  in  weakly  young  infants. 

The  proportions  recommended  by  them  consist  of  7  gm.  butter, 
7  gm.  flour,  5  gm.  sugar,  and  100  gm.  water,  to  be  mixed  with  varying 
amounts  of  milk,  according  to  the  age  of  the  patient.  These  figures 
may  conveniently  be  rounded  oft  to,  say,  20  gm.  butter,  20  gm.  flour, 
and  15  gm.  sugar  in  300  gm.  water;  but.  as  stated,  the  relationship  of 
the  butter  to  the  flour  must  remain  unchanged.  In  the  actual  process 
of  preparation,  20  gm.  butter  are  placed  in  a  pan  and  heated  over  a 
gentle  fire  until  foaming  takes  place,  and  until  any  odor  of  volatile 
fatty  acids  present  shall  have  disappeared.  This  requires  from  3  to  5 
minutes.  Twenty  gm.  of  fine  wheat  flour  is  then  added  and  the 
mixture  again  boiled  over  a  gentle  fire  with  constant  stirring  until 
the  mass  becomes  thin  and  of  a  brownish  color  ( 4  or  5  minutes). 
Now  300  gm.  warm  water  and  15  gm.  sugar  are  added.  The  whole  is 
again  boiled,  rubbed  through  a  fine  sieve,  and  then  mixed  with  the 
desired  amount  of  previously  boiled,  cooled  milk,  and  the  whole  kept 
cold  until  needed  for  use.     The  addition  of  salt  is  not  necessary,  as 
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this  is  contained  in  the  butter.  Fdr  children  under  3,000  gm.  in  weight, 
one-third  milk  is  added  to  two-thirds  butter-flour  mixture.  For  those 
of  3,000  gm.  or  over,  two-fifths  milk  and  three-fifths  butter-flour 
mixture  are  employed.  Not  more  than  200  gm.  per  kilogram  of  body- 
weight  ( i.  e..  about  3  fluid  ounces  per  pound)  should  be  given  daily, 
and  usually  smaller  amounts  than  this  are  required,  owing  to  the  high 
caloric  value  of  the  food. 

At  the  time  of  their  report  forty  infants  had  been  fed  in  this  way, 
of  an  age  varying  from  less  than  1  month  up  to  6  months.  Twenty- 
one  children  had  a  weight  of  3,000  gm.  or  less.  The  results  were 
surprisingly  good,  and  the  gain  in  weight  and  length  was  excellent. 
There  was  no  meteorism ;  the  stools  were  yellow  and  of  salvelike 
consistence,  usually  acid,  and  numbered  from  one  to  three  daily ; 
sometimes  three  or  four,  yet  without  any  harmful  effect.  Any  previ- 
ously existing  disposition  to  vomit  was  not  increased,  and  those  who 
had  not  vomited  earlier  did  not  show  any  tendency  to  begin  it. 
Increase  in  weight  did  not  always  commence  at  once,  but  would  do  so 
presently,  and  then  went  on  rapidly  with  but  little  interruption, 
resembling  greatly  the  gain  in  weight  in  healthy,  breast-fed  children. 
The  improvement  in  general  appearance  and  condition  of  the  infant 
was  particularly  striking.  This  was  in  sharp  contrast  to  that  of  other 
infants  who  had  been  fed  successfully  by  other  methods.  The  improve- 
ment was  especially  noteworthy  in  the  development  of  fat  in  the  lower 
parts  of  the  body.  Naturally  not  all  of  the  infants  did  well,  but  the 
success  in  general  was  greater  than  with  any  other  method  of  feeding 
which  the  writers  had  previously  employed.  All  the  patients  were 
subjects  of  malnutrition  when  treatment  was  commenced,  and  many 
had  had  chronic  nutritional  disturbances  following  the  early  employ- 
ment of  different  sorts  of  artificial  nourishment,  or  as  a  result  of  infec- 
tion of  some  kind.  The  results  were  particularly  good  in  weakly 
and  premature  infants  in  the  first  3  months  of  life,  weighing  less  than 
3,000  gm.  If  any  dyspeptic  disturbance  was  present,  they  delayed 
with  the  beginning  of  the  food  until  there  was  at  least  a  subsidence  of 
the  symptoms  to  some  extent ;  but  waiting  for  a  complete  restitution 
to  health  was  not  in  their  experience  necessary. 

In  a  somewhat  later  article.  Kleinschmidt 12  describes  the  later 
experience  of  Czerny  and  himself  with  the  butter-flour  food.  They 
had  tried  it  now  even  in  infants  a  few  days  old  and  in  those  weighing 


12.  Kleinschmidt:   Berl.  klin.  Wchnschr.  56:  673.  1519. 
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less  than  2.000  gm.,  and  found  that  under  these  circumstances  it  was 
better  to  employ  at  first  a  mixture  in  which  the  7  per  cent,  butter  and 
flour  was  reduced  to  5  per  cent.,  and  the  5  per  cent,  sugar  to  4  per 
cent.  Later  the  strength  of  the  original  composition  may  be  employed, 
but  this  should  always  be  considered  the  maximum.  So,  too,  in  infants 
who  have  not  quite  recovered  from  a  condition  of  vomiting  or  diar- 
rhea, or  in  whom  for  any  reason  there  may  be  some  doubt  about 
the  advisability  of  giving  the  food,  it  is  well  to  begin  with  the  weaker 
mixture. 

The  results  of  Czerny  and  Kleinschmidt's  experiments  were  so 
encouraging  that  confirmation  was  sought  by  numbers  of  other  clin- 
icians. 

Berend  13  employed  the  butter-flour  mixture  in  a  number  of  cases. 
He  thinks  this  food  is  a  positive  proof  of  the  teaching  of  Czerny 
regarding  the  injury  which  may  be  done  by  fatty  acids.  Circumstances 
compelled  him  to  use  cooking  butter  almost  spoiled,  yet  the  results 
were  good.  It  sometimes  takes  a  week  or  more  before  increase  in 
weight  commences. 

Rietschel9  showed  by  repeated  trial  the  superiority  in  the  very 
young  and  underweight  subjects  of  fat-mixtures  as  compared  with 
those  of  milk,  cereal  and  sugar,  containing  but  little  fat.  He  had  very 
successful  results  with  the  Czerny-Kleinschmidt  food  modified  to  a 
certain  extent. 

Ochsenius 14  used  the  butter-flour  mixture  in  203  cases,  alwavs 
maintaining  the  relationship  of  butter  to  flour  which  had  been  insisted 
on,  but  varying  the  proportion  of  the  sugar  to  some  extent.  He  com- 
pletely confirms  the  claims  made  for  the  favorable  action  of  the  diet. 

Stolte  1:'  tried  the  food  thoroughly  and  fully  agrees  with  the  claims 
that  it  is  especially  useful  in  young  and  in  premature  infants  of  low 
weight.  An  important  consideration  is  that  it  supplies  enough  nourish- 
ment ;  which  is  frequently  not  true  of  other  food-preparations.  Its 
employment  may  be  continued  indefinitely.  His  metabolism-experiments 
are  of  particular  value,  showing,  as  they  do,  that  in  spite  of  the  com- 
paratively small  amount  of  nitrogenous  material  given,  there  was  a 
positive  nitrogen  balance  in  every  instance  in  which  the  tests  were  made. 


13.  Berend:  Monatschr.  f.  Kinderh.,  Orig.  14:  601.  1918. 

14.  Ochsenius:  Deutsch.  med.  Wchnschr.  45:  42,  1919:  Miinchen.  med.  Wchn- 
schr.  66:  962,  1919. 

15.  Stolte:  Jahrb.  f.  Kinderh.  89:  161.  1919. 
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The  high  percentage  of  sodium  chloride  in  the  food,  coming  from  the 
salted  butter,  appears  to  produce  no  disturbance  in  the  water  of  the 
tissues. 

Turk  1,;  tried  the  butter-flour  in  sixty  infants.  His  results  were 
good  on  the  whole,  although  there  were  eight  who  failed  to  thrive. 

Thiemich  17  used  it  in  about  eighty  cases  with  very  favorable 
results.  He  corroborates  Czerny  and  Kleinschmidt  in  practically  every 
detail.  He  refers  to  the  belief  that  a  diet  rich  in  fat  will  make  symp- 
toms of  the  exudative  diathesis  worse,  but  did  not  find  this  to  be  the 
case  with  the  employment  of  the  mixture. 

Freise  18  fed  seventy  infants  with  the  butter-flour  food  with  results 
for  the  most  part  good,  and  he  regards  the  formula  as  a  great  advance 
in  infant  feeding.  Some  experiments  in  which  the  butter  was  cooked 
but  the  flour  not  produced  bad  results  ;  an  indication  that  the  brown- 
ing of  the  flour  is  important. 

Langstein  19  has  in  his  own  experience  confirmed  the  value  of  the 
butter-flour  food  in  a  large  number  of  weakly  infants  who  had  not 
advanced  with  other  methods  of  feeding.  There  may  be,  of  course, 
bad  as  well  as  good  results.  He  questions  whether  the  value  of  the 
food  depends  upon  the  driving  off  of  the  volatile  fatty  acids. 

Moro  8  prepared  two  formulae,  based  on  the  Czerny-Kleinschmidt 
butter-flour  mixture,  and  employed  them  in  31  cases  with  excellent 
effect.  As  already  stated,  he  does  not  believe  that  the  existence  of 
volatile  fatty  acids  has  anything  to  do  with  the  great  advantage  of 
the  food,  inasmuch  as  in  his  preparations  he  took  no  pains  to  dispose 
of  these.  He  found  the  diet  very  useful  in  atrophic  babies,  and  good 
in  persistent  cases  of  regurgitation  and  vomiting;  but  does  not  think  it 
suitable  for  the  newborn.  He  agrees  with  Czerny  and  Kleinschmidt 
that  there  must  be  a  certain  fixed  relationship  between  the  fat  and  the 
carbohydrate,  which  should  approach  that  present  in  human  milk ; 
viz.:  1:1.7;  and  insists  that  it  is  important  for  success  in  infant- 
feeding  that  fat  should  be  present  in  sufficient  quantity. 

Bessau 7  found  repeatedly  that  in  the  preparation  of  the  butter- 
flour  mixture  it  was  of  the  greatest  importance  to  brown  the  substance. 


16.  Turk:  Deutsch.  med.  Wchnschr.  45:  521.  1919. 

17.  Thiemich:  Med.    Klin.  15:  1023,   1919. 

18.  Freise:    Mtinchen.  med.  Wchnschr.  66:  1244.   1919. 

19.  Langstein:  Therap.  Halbmonatsh.  34:  32.  1920. 
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Plantenga  -"  used  the  food  in  thirty-one  cases,  with  excellent  results 
in  most  instances.  He  found,  as  did  others,  that  some  cases  of  eczema 
were  benefitted  by  it.  these  being  clearly  instances  where  that  disease 
depended  upon  defective  nutrition.  Some  others  were  made  distinctly 
worse,  these  probably  being  instances  intolerant  to  a  high  percentage 
of  fat. 

Friedberg  21  employed  butter-flour  in  seventy-two  cases,  and  found 
it  very  efficacious  in  most  of  them.  He  reports  some  bad  results. 
some  of  which  he  admits  were  not  to  be  attributed  to  the  food,  while 
in  other  cases  he  would  hold  it  responsible.  In  some  of  those  who  did 
badly  it  seemed  sufficient  merely  to  reduce  the  amount  of  sugar  in 
order  to  obtain  a  good  effect.  He  emphasizes  the  fact  that  proper 
judgment  must  be  used  in  the  selection  of  cases  suitable  for  this 
nourishment — and  with  this,  of  course,  all  will  agree. 

Niemann  and  Foth "-"-  gave  the  food  to  sixty-two  infants,  and 
failed  to  get  good  results  in  only  seven  instances.  They,  too,  urge  the 
necessity  of  judgment  in- the  selection  of  the  cases,  finding  it  unsuitable 
in  acute  diarrhoeal  disturbances,  in  which  all  fat  foods  act  badly. 
They,  as  do  others,  emphasize  the  importance  of  not  giving  too  much  ; 
200  gm.  daily  per  kilo  of  body- weight  being  the  extreme  maximum. 

Reinach  23  has  used  the  mixture  in  120  children  who  were  either 
healthy  .or  suffered  from  some  nutritional  disturbance.  He  found  it 
useful  in  young  healthy  infants,  combined  with  feeding  from  the 
breast.  For  premature  infants  and  those  with  congenital  asthenia 
exclusive  breast-feeding  is  to  be  preferred  at  first.  In  the  case  of  those 
with  subacute  and  chronic  nutritional  disturbances  a  careful  study  of 
the  previous  history  and  of  the  condition  of  the  stools  must  be  made 
before  selecting  butter-flour  in  preference  to  other  methods  of  feeding, 
and  it  is  better  to  begin  tentatively  with  smaller  percentages  of  fat 
and  carbohydrate.  He  found  the  results  excellent  in  the  exudative 
diathesis.     It  appears,  too.  useful  for  the  prevention  of  rickets. 

Beck  2i  tried  the  butter-flour  food  in  twelve  cases,  but  with  a  modi- 
fication of  the  original  formula.  He  found  the  mixture  useful  where 
there  had  been  no  prolonged  digestive  disturbance  which  was  followed 
by  an  intolerance  for  fat. 


20.  Plantenga:  Jahrb.  f.  Kinderh.  92:  375.  1920. 

21.  Friedberg:  Jahrb.  f.  Kinderh.  93:  16.  1920. 

22.  Niemann  and  Foth:   Tahrb.  f.  Kinderh.  93:  137.  1520. 

23.  Reinach:   Jahrb.   f.   Kinderh.  93:381.   1920. 

24.  Beck:  Jahrb.   f.  Kinderh.  93:  382.  1920. 


108  Griffith-Mitchell:    Diet  in  Infancy 

Ortel 25  also  reported  on  twenty  cases  in  which  he  had  used  a  modi- 
fication of  the  formula,  employing  buttermilk  instead  of  whole  milk. 
His  results  appear  for  the  most  part  to  have  been  good. 

Goett  -'''  tried  the  mixture  in  fifty-five  cases,  and  found  it  espe- 
cially useful  in  children  much  under  weight  when  combined  with 
breast-milk  feeding.  He  also  found  it  of  service  in  older  children 
in  combination  with  feeding  with  malt  soup. 

Pfaundler,27  in  discussing  Reinach's  paper,  referred  to  the  fact 
that  among  the  Tyrolese  peasants  it  had  been  the  custom  for  many 
years  to  employ  a  browned  flour  gruel  (  Brennsuppe  )  for  the  feeding 
of  infants. 

Timm  2S  fed  forty  infants  with  the  food,  and  considers  it  a  valu- 
able food.  He  agrees  with  others  in  stating  that  it  is  not  suitable  for 
all  cases  of  infants  with  nutritional  disturbances. 

Oswald  '-'■'  used  the  butter-flour  mixture  for  forty-five  infants  of 
whom  seventeen  were  premature.  In  some  of  them  the  results  were 
remarkable,  and  only  comparable  to  the  use  of  human  milk.  He  had 
only  one  bad  result,  and  thinks  the  food  is  a  very  valuable  one. 

Feer  :1"  stated  that  he  had  given  the  food  in'  numerous  cases  with 
excellent  results,  particularly  in  the  delicate,  poorly  nourished  infants. 
He  has  seen  rickets  develop  under  its  administration,  but  this  is  equally 
true  of  other  methods  of  feeding. 

\\  ieland,'1  in  discussing  Oswald's  communication,  stated  that 
there  was  no  question  about  the  favorable  results  which  could  be 
obtained,  but  he  warned  against  considering  it  a  perfect  food  which 
was  suitable  to  replace  human  milk. 

Reber  32  found  the  mixture  unsuitable  for  severe  cases  of  dyspepsia 
with  rapid  loss  of  weight  and  toxic  symptoms,  but  had  good  results  in 
other  conditions,  especially  in  disturbance  of  balance,  atrophy,  and 
decomposition. 

Rhonheimer 33  points  out  that  the  Czerny  and  Kleinschmidt  diet 
was  not  intended  for  a  food  for  acute  severe  dyspeptic  disturbances, 


25.  Ortel:  Jahrb.  f.  Kinderh.  93:  382,  1920. 

26.  Goett:  Jahrb.  f.  Kinderh.  93:  383,  1920. 

27.  Pfaundler:   Jahrb.    f.    Kinderh.   93:383,    1920. 

28.  Timm:   Der  Kinderarzt  30:  113.   1919. 

29.  Oswald:  Schweiz.  med.  Wchnschr.  50:234,  1920. 

30.  Feer:   Schweiz.  med.  Wchnschr.  50:  234,  1920. 

31.  Wieland:  Schweiz.  med.  Wchnschr.  50:  234,  1920. 

32.  Reber:  Schweiz.  med.   Wchnschr.  50:924.  1920. 

3?i.  Rhonheimer:   Schweiz.  med.  Wchnschr.  51:229,  1921. 
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but  to  be  given  only  during  or  after  recovery  bad  commenced:  and  he 
thinks  that  in  forming  any  judgment  of  its  value,  the  directions  for 
preparation  given  by  the  authors  should  be  strictly  followed,  and  the 
selection  of  cases  also,  as  indicated  by  them.  Its  administration  should 
be  begun  cautiously  in  doubtful  cases  during  recovery  from  severe 
digestive  disorders.  He  says  that  the  diet  does  not  prevent  the  devel- 
opment of  rickets,  but  that  no  one  ha^  ever  claimed  it  was  equal  to 
nourishment  with  human  milk. 

Jacki 34  reports  an  epimemic  of  dysentery  occurring  in  a  number 
of  infants  fed  upon  the  butter-flour  food,  this  being  traced  to  con- 
tamination probably  from  a  nurse  infected  by  the  disease.  She  think- 
that  final  sterilization  should  be  employed.  This  experience,  of  course, 
does  not  militate  in  any  way  for  or  against  the  value  of  the  food. 

Miiller  and  Brandt  3'~J  compare  the  composition  of  the  butter-flour 
mixture  with  the  older  fat-mixtures  of  Biedert.  Backhaus  and  Gartner. 
They  modified  the  old  ones  by  the  addition  of  browned  flour,  but 
omitted  the  driving  off  the  volatile  fatty  acids  by  heat,  and  found 
by  clinical  experience  no  essential  difference  in  the  result.  Thev 
feel  that  the  butter-flour  food  is  a  return  to  the  old  fat  milk-mixtures. 

Wolff  36  tried  the  food  in  a  number  of  cases,  with  excellent  results, 
and  corroborates  the  statements  of  Czerny  and  Kleinschmidt  in  every 
detail.  He  had  good  results  in  one  case  with  symptoms  of  pylorospasm. 
He  found  it  beneficial  also  in  some  cases  in  children  of  from  2  to  4  years 
with  malnutrition. 

The  only  unfavorable  report  appears  to  be  that  by  Rosa  Lange,37 
who  employed  the  food  in  thirty-four  infants.  While  admitting  the 
good  results  obtained  by  others,  her  own  were  not  very  satisfactorv. 
there  being  more  failures  than  successes.  This  can  only  be  explained 
partly  on  the  ground  that  a  number  of  modifications  of  the  Czerny  - 
Kleinschmidt  mixture  were  tried,  not  such  as  were  proposed  by  the 
original  describers.  and  chiefly  because,  as  she  admits,  the  clinical 
material  was  of  a  particularly  unfavorable  nature,  many  of  the  cases 
being  evidently  clearly  unsuited  for  this  form  of  nourishment,  if  one 
follows  the  indications  outlined  by  Czerny  and  Kleinschmidt.  She 
speaks  of  what  appears  to  be  the  unnecessarily  high  caloric  value  of 


34.  Jacki:  Monatschr.  f.  Kinderh.  18:  340.  1920. 

35.  Miiller  and  Brandt:  Monatschr.  f.   Kinderh.  18:356.  1920. 

36.  Wolff:  Jahrb.  f.  Kinderh.  44:  183.  1921. 

37.  Lange:  Ztschr.  f.  Kinderh.  22:  157.  1919. 
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the  food,  but  found  that  a  decided  dilution  of  it  was  accompanied  by 
continued  loss  of  weight.  Mixtures  in  which  buttermilk  replaced  the 
milk  were  equally,  for  the  most  part,  without  good  result. 

Our  own  experience  with  the  butter-flour  mixture  covers  its  employ- 
ment in  the  feeding  of  thirty-two  infants.  We  have,  for  the  most  part, 
followed  the  technic  of  preparation  given  by  Czerny  and  Kleinschmidf, 
and  the  amounts  of  the  ingredients  which  we  have  usually  employed 
consist  of  butter,  20  gm. ;  flour,  20  gm. ;  sugar,  15  gm.,  and  water,  300 
gm.  Emphasis  should  be  laid  on  the  necessity  of  following  closely 
the  method  outlined  by  the  ( ierman  authors,  especially  in  the  browning 
of  the  flour.  For  convenience  in  making  the  mixture  in  the  home  we 
have  estimated  the  various  amounts  of  the  ingredients  in  tablespoon- 
fuls.  Thus  it  is  sufficiently  accurate  to  use  2  level  tablespoonfuls  of 
melted  butter,  2^  level  tablespoonfuls  of  flour,  and  IV-  level  table- 
spoonfuls  of  sugar  to  10  fluid  ounces  of  water.*  All  those  who  have 
used  the  food  are  insistent  that  tbe  butter  and  the  flour  should  be 
maintained  in  the  correct  ratio  ;  that  is  to  say,  that  in  whatever  man- 
ner the  mixture  may  be  modified,  the  amounts  of  butter  and  of  flour 
should  remain  equal.  If  this  caution  is  observed  many  different 
strengths  of  the  mixture  may  be  employed.  Indeed,  we  found  it  of 
considerable  advantage  in  certain  cases  to  reduce  the  amounts  of  butter 
and  of  flour  to  less  than  20  gm.  each  to  300  c.c.  of  water.  In  infants 
in  whom  there  was  evident  fat-intolerance,  or  who  were  convalescing 
from  a  severe  intestinal  infection  or  indigestion,  the  mixture  could  be 
started  earlier  than  could  otherwise  have  been  done  if  only  10  gm. 
butter  and  10  gm.  flour  were  used  with  300  c.c.  of  water.  The  amounts 
of  these  two  could  be  increased  later.  In  some  cases  the  sugar  should 
be  decreased  in  amount  or  omitted  entirely.  Again,  from  1  to  3  feed- 
ings of  butter-flour  mixture  a  day  were  sometimes  given  as  substitutes 
for  the  ordinary  cow's  milk  mixtures  which  constituted  the  other  feed- 
ings ;  and  we  have  occasionally  alternated  it  with  breast-feedings,  as 
has  been  successfully  done  by  others. 

Czerny  and  Kleinschmidt  recommended,  as  we  have  stated  earlier, 
that  in  young  infants  and  in  those  in  whom  the  body-weight  is  under 
3,000  gm.   (6V_>  pounds),  a  mixture  should  be  made  of  two-thirds  of 


*  We  wish  to  express  to  Miss  B.  L.  Mamby  of  the  Children's  Hospital  of 
Philadelphia  our  appreciation  of  her  care  and  interest  in  the  preparation  of  the 
butter-flour  mixture,  her  determination  of  the  measurement-equivalents,  and  her 
preparation   of   the   weight   charts. 
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the  stock  solution  with  one-third  of  milk;  in  older  infants  three-fifths 
of  the  stock  solution  with  two-fifths  of  milk.  Other  proportions  of 
stock  solution  and  of  milk  may,  however,  be  employed  at  discretion. 
In  certain  cases  we  found  it  preferable  to  use  skimmed  milk  in  place  of 
whole  milk.  In  other  words,  it  is  quite  simple  to  manipulate  the  per- 
centages of  fat,  carbohydrate  and  protein  in  this  food  as  the  indications 
arise,  always,  however,  maintaining  the  fixed  relation  of  the  butter  to 
the  flour. 

We  attempted  to  determine  the  percentage-strength  of  the  elements 
of  the  mixture  as  finally  given  to  infants,  but  encountered  some  difficul- 
ties. In  the  calculations  the  substances  used  were  considered  to  have 
the  following  ingredients:38 

Fat,  per  Cent.  Carbohydrates,  per  Cent.  Protein,  per  Cent. 

Butter   85.00  0.00  1.00 

Flour   1.40  76.40  7.90 

Sugar 0.00  100.00  0.00 

Milk    4.00  4.50  3.50 

Using  these  figures  as  a  basis  the  stock-solution  should  contain  about 
5.75  per  cent,  fat,  10  per  cent,  carbohydrate  and  0.5  per  cent.  Protein. 
Analysis  of  this  stock-solution  after  it  had  been  cooked  was  kindly 
made  for  us  by  Dr.  Leon  Jonas  of  the  Pepper  Medical  Laboratory  of 
the  University  of  Pennsylvania.  This  showed  that  the  fat-percentage 
as  calculated  was  too  high,  and  that  the  stock-mixture  contained  only 
about  5  per  cent,  of  fat,  owing  to  the  loss  of  the  volatile  fatty  acids 
by  evaporation.  Inserting  this  correction,  1  fluid  ounce  of  the  stock- 
solution  may  be  said  to  represent  26.6  calories.  Based  on  Dr.  Jonas' 
analysis,  the  mixture  containing  two-thirds  of  the  stock-solution  and 
one-third  milk  may  be  estimated  as  representing  approximately  fat  4.6 
per  cent.,  carbohydrate  8.2  per  cent.,  and  protein  1.5  per  cent.,  with  a 
caloric  value  of  24.6  to  the  fluid  ounce.  That  containing  three-fifths 
of  the  stock-solution  and  two-fifths  of  milk  similarly  contains  4.6  per 
cent,  fat,  7.8  per  cent,  carbohydrate  and  1.7  per  cent,  protein,  with  a 
caloric  value  of  24.3  to  the  fluid  ounce.  Calculation  of  other  strengths 
of  the  stock-solution  and  of  various  mixtures  with  milk  may  readilv 
be  made. 

Some  of  the  probable  reasons  for  the  favorable  results  following 
the  use  of  this  combination  of  butter,  flour,  sugar  and  milk  in  infant- 

38.  Atvvater  and  Brvant :   I'.  S.  Dept.  Agriculture.  Office  of  Experiment  Sta- 
tion. 1906,  Bull.  Xo.  28. 
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feeding  have  already  been  pointed  out.  Mention  should  be  made  again 
of  the  form  of  fat  supplied  in  this  food.  To  say  that  there  is  a 
biological  difference  between  human  and  cow's  milk  does  not  satisfac- 
torily explain  the  fact  that  an  infant  whose  digestion  will  tolerate  a 
certain  amount  of  human  milk-fat  will  not  necessarily  bear  an  equal 
quantity  of  fat  from  the  mammary  secretion  of  another  animal.  The 
most  important  difference  which  chemistry  has  shown  us  in  the  com- 
position of  the  fat  of  human  milk  and  of  cow's  milk  respectively 
consists  in  the  greater  proportion  of  volatile  fatty  acids  in  the  latter. 
In  human  milk  these  acids  (butyric,  caproic,  caprylic  and  capric)  con- 
stitute about  2  or  3  per  cent,  of  the  total  fat,  while  in  cow's  milk  they 
are  present  in  several  times  that  amount."'1  In  milk  the  volatile  fatty 
acids  are  in  combination  as  glycerides,  and  in  this  form  are  not  liberated 
unless  heated  to  over  27.5  C.  The  acids  themselves,  however,  are 
soluble  in  hot  water  and  can  be  distilled  with  steam  at  normal  atmos- 
pheric pressure.4"  In  butter  the  volatile  fatty  acids  must  be  present  in 
looser  combination  than  as  glycerides,  or  may  even  occur  as  uncom- 
bined  acids,  because  they  are  readily  driven  off  by  cooking.  Their 
odor  is  easily  recognized  when  butter,  and  especially  rancid  butter,  is 
heated  to  the  point  where  it  bubbles.  Furthermore,  Dr.  Jonas  found 
that  the  fat  of  the  stock-solution  after  cooking  consisted  entirely  of 
neutral  fat,  and  that  no  trace  of  fatty  acids  was  discoverable.  What- 
ever, then,  may  be  the  cause  of  the  good  results  produced  by  the 
butter-flour  mixture,  and  whatever  the  relationship  which  the  volatile 
fatty  acids  may  bear  to  this,  it  is  at  least  certain  that  the  results  are 
good  and  that  in  the  food  as  prepared  by  Czerny  and  Kleinschmidt 
these  volatile   fatty  acids  have  been  removed. 

We  have,  as  stated,  fed  thirty-two  infants  with  the  butter-flour 
mixture.  For  the  most  part  the  cases  have  been  selected  from  among 
those  infants  who  had  not  seemed  to  thrive  when  fed  with' the  more 
commonly  employed  simpler  modifications  of  cow's  milk.  These  were 
the  infants  whose  digestive  capacity  did  not  permit  them  to  metabolise 


.19.  Leffmann  and  Davis  in  Allen's  Commercial  Organic  Analysis  67:  279,280, 
1910;  Langstein  and  Mever:  Sauglings.  u.  Sauglings-stoffwech.  118:184.  1914: 
Hawk:  Pract.  Physiol.  Chem.  182:  348,  425,  1918:  Hess:  Princip.  and  Pract.  of 
Inf.  Feed.  1919,  p.  112;  McCollum  :  Organ.  Chem.  for  Stud,  of  Chem.  and  Biol., 
1916.  pp.  140,  141,  176.  343;  Laves:  Ztschr.  f.  phys.  Chem.  19:  369,  1894;  Ham- 
marsten:  Physiol.  Chem..  Transl.  by  Mendel,  1909,  p.  518;  Bell:  The  Chem.  of 
Foods,  1883,  Pt.  2,    p.  44 ;  Richmond  :  Dairy  Chem.,  1899.  p.  258. 

40.  Heineman:  Milk.  1919.  p.  79. 
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sufficient  fat,  carbohydrate  and  protein,  as  ordinarily  offered  them,  to 
produce  a  satisfactory  gain  in  weight.  Such  a  condition  is  variously 
diagnosed  as  gastro-intestinal  indigestion,  malnutrition,  disturbance  of 
balance,  or  dyspepsia,  depending  on  the  nomenclature  adopted  and  the 
severity  of  the  symptoms.  We  found  that  the  mixture,  like  other 
foods,  has  its  indications  and  contraindications,  and  that  the  success  in 
feeding  depended  upon  the  proper  selection  of  the  cases.  There  are 
certain  digestive  disturbances  which  appear  to  contraindicate  the 
employment  of  the  food.  Thus  when  from  any  cause  there  was  con- 
siderable diarrhoea  or  a  sudden  distinct  loss  of  weight,  or  the  intestinal 
derangement  was  one  accompanied  by  fever,  the  Czerny-Kleinschmidt 
mixture  not  infrequently  appeared  to  aggravate  the  symptoms.  The 
severer  forms  of  malnutrition,  where  the  tolerance  for  any  form  of 
food  is  low,  may  grow  decidedly  and  rapidly  worse  when  butter-flour 
mixture  is  used.  The  food  should  be  given  cautiously,  if  at  all.  to 
infants  suffering  from  infantile  atrophy  (athrepsia,  decomposition). 
Other  conditions  which  might  not  be  expected  to  respond  favorably 
to  it  nevertheless  did  do  so  in  certain  instances.  Among  these  may  be 
mentioned  some  cases  of  eczema  and  certain  instances  of  gastro-intes- 
tinal indigestion  in  which  vomiting  was  a  marked  feature.  Contrary 
to  the  experience  of  some  of  the  investigators,  with  the  exception  of 
\\  olff,  we  found  pyloric  stenosis  benefitted  by  the  butter-flour  mixture 
in  two  instances.  We  found,  however,  that  it  was  the  infant  whose 
low  body-weight  was  due  to  a  failure  to  properly  metabolize  sufficient 
cow's  milk  fat  who  responded  most  favorably  to  the  Czerny-Klein- 
schmidt food. 

In  spite  of  the  high  fat-content  of  the  butter-flour  mixture  vomiting 
seldom  occurred.  Of  our  thirty-two  infants  only  two  had  vomiting 
follow  as  a  marked  symptom.  Neither  of  these  responded  favorably 
to  butter-flour  feeding.  Nine  infants  vomited  once  or  twice  during  the 
first  two  or  three  days  on  which  they  received  the  mixture ;  but  five 
of  these  nine  had  been  vomiting  previous  foods  more  than  they  sub- 
sequently did  the  butter-flour.  Four  infants  who  had  been  suffering 
from  repeated  vomiting  stopped  this  when  they  wrere  given  the  new 
preparation.  Two  of  these  were  the  two  babies  already  referred  to 
with  distinctly  visible  gastric  peristaltic  waves,  one  of  whom  had  been 
fed  unsuccessfully  on  breast  milk  supplemented  by  a  cow's  milk  mix- 
ture, and  the  other  on  a  corn  syrup  and  buttermilk  combination. 
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The  stools  of  the  infants  taking  the  food  were  rather  character- 
istic. Thev  were  of  a  light  yellow  color,  resembling  more  the  canary 
tint  of  the  breast-fed  baby's  stool  than  they  did  that  of  the  stool  of 
the  infant  receiving  cow's  milk.  The  odor  was  not  offensive,  but  was 
somewhat  aromatic.  In  consistency  the  stools  were  soft,  and  at  times 
lumpv  rather  than  smooth.  Mucus  was  seldom  present,  although  a 
shiny  appearance  resembling  it  was  not  uncommon.  Under  the  micro- 
scope starch  was  almost  invariably  found,  and  it  could  also  be  demon- 
strated by  the  iodine  test.  The  usual  impression,  received  when 
emploving  the  method  recommended  by  Morse  and  Talbot 41  was  that 
about  one-half  of  the  fat  of  the  stool  was  present  as  a  soap,  and  that 
the  remainder  was  equally  divided  between  neutral  fat  and  fatty  acids. 
Occasionally,  the  last  two  were  not  found  under  the  microscope.  The 
stools  were  acid  in  reaction,  but  apparently  not  excessively  so,  and  it 
was  only  infrequently  that  the  buttocks  became  irritated.  In  number 
the  movements  varied  from  one  to  three  in  twenty- four  hours,  and 
even  infants  who  were  doing  badly  on  butter-flour  feeding  did  not 
have  more  than  five  stools  a  day. 

The  gain  in  weight  in  infants  who  thrive  on  the  butter-flour  food 
is  usually  satisfactory  and  often  really  wonderful.  Although  Czerny 
and  Kleinschmidt  state  that  the  gain  did  not  begin  at  once,  it  has  been 
our  experience  that  the  favorable  influence  on  weight  was  shown  very 
promptly,  and  that  after  twenty-four  hours  of  butter-flour  feeding 
infants,  whose  weight  had  been  previously  stationary  or  decreasing, 
started  to  exhibit  a  steady  increase  in  weight  which  continued  as  long 
as  the  food  was  used.  The  average  gain  on  each  day  was  about  1% 
ounces.  Some  of  our  patients  gained  in  weight  so  rapidly  that  the 
result,  at  the  beginning,  could  only  be  explained  on  the  theory  of  water- 
retention.  Thus  one  baby  gained  7  ounces  over  the  first  night,  and 
another  20  ounces  in  6  days.  The  majority  of  our  patients  received 
the  butter-flour  mixture  for  a  month  or  longer.  The  greatest  length 
of  time  during  which  we  have  used  the  food  in  any  individual  case 
was  forty  days,  in  which  time  the  baby  gained  54  ounces.  The  stop- 
ping of  the  butter-flour  diet  was  usually  done  simply  because  the 
progress  had  been  so  excellent  that  it  appeared  time  to  send  the  infant 
to  its  home.    In  some  of  our  later  experiences^  we  have  had  the  mothers 
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taught  by  the  nurse  how  to  prepare  the  food  in  their  own  homes — a 
matter  which  did  not  seem  to  be  at  all  difficult  for  women  with  average 
intelligence. 

The  amount  of  the  mixture  fed  to  the  infants  depended  on  their 
age  and  weight,  and  did  not  differ  materially  from  that  commonly 
employed  with  other  foods.  Czerny  and  Kleinschmidt  and  other  Ger- 
man clinicians  recommend  that  from  120  to  200  gm.  of  the  food  should 
be  given  daily  for  each  kilogram  of  body- weight  (1%  to  3  fluid  ounces 
per  pound).  In  our  own  cases  we  often  exceeded  3  ounces  per  pound 
without  deleterious  effects.  From  75  to  90  calories  of  the  food  per 
pound  of  body  weight  per  day  were  usually  required  in  our  cases.  In 
one  instance  from  110  to  120  calories  were  well  tolerated  for  a  month. 
Occasionally,  satisfactory  gain  occurred  when  but  60  calories  per  pound 
of  body  weight  were  given  daily. 

Two  symptoms  were  observed  in  the  babies  while  taking  the  new 
food,  which  were  so  noticeable  as  to  be  worthy  of  remark.  Without 
offering  any  explanation  of  these  phenomena,  it  may  be  stated  merely 
that  sweating  was  present  in  almost  all  the  infants,  and  as  a  conse- 
quence of  this,  sudamina  developed.  This  latter  symptom  was  so  con- 
stant that  it  was  spoken  of  in  the  hospital  as  the  "butter-flour  rash." 
The  sweating  and  the  rash  have  not  been  mentioned  by  other  authors, 
so  far  as  we  know.  That  the  sweating  had  nothing  to  do  with  the 
development  of  rickets  is  evidenced  by  the  fact  that  no  other  symp- 
toms of  this  condition  made  their  appearance.  It  may  be  stated,  too, 
that  observers  in  general  have  seen  no  tendency  to  any  special  inclina- 
tion to  the  development  of  rickets  in  infants  fed  upon  this  diet. 

The  removal  of  babies  from  butter-flour  feeding  is  not  a  procedure 
to  be  accomplished  quickly.  We  have  not  been  successful  in  suddenly 
stopping  it  and  at  once  substituting  all  the  feedings  with  an  ordinary 
cow's  milk  mixture  containing  a  high  fat-percentage  and  a  strong 
cereal  decoction.  When  this  plan  was  attempted  diarrhoea  and  vomit- 
ing and  consequent  loss  of  weight  frequently  developed.  If,  however, 
a  weaker  cow's  milk  mixture  made  with  a  barley-water  diluent  was  used, 
such,  for  instance,  as  one  containing  fat  2  per  cent.,  carbohydrate  6 
per  cent,  and  protein  2  per  cent. ;  one  bottle  of  this  substituted  for  one 
of  the  butter-flour  food ;  then  in  two  or  three  days  a  second  bottle ;  and 
so  on,  indigestion  did  not  occur  and  gain  in  weight  often  continued 
throughout  the  transition  stage. 
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The  average  of  the  infants  whom  we  fed  on  the  new  food  was  4 
months — the  youngest  being  2  weeks  old  and  the  oldest  1  year.  The 
average  weight  at  the  beginning  of  the  feeding  was  81/.  pounds ;  the 
extremes  being  5^2  pounds  and  14^2  pounds.  Eight  infants  weighed 
each  6  pounds  or  less.  Of  the  thirty-two  infants  to  whom  we  fed  the 
butter-flour  food,  twenty-three  responded  favorably.  These  patients 
not  only  gained  weight,  but  also  showed  improvement  in  their  gen- 
eral condition,  in  that  the  digestion  was  good,  the  turgor  of  the  tissues 
increased,  the  maximum  amount  of  sleep  was  obtained,  and  content- 
ment and  satisfaction  with  the  food  were  notably  manifest.  Of  the 
infants  doing  well  on  the  mixture  three  had  eczema  ;  two,  pylorospasm ; 
one  was  a  cretin,  and  one  a  mongolian  idiot. 

In  analyzing  the  subsequent  histories  of  the  nine  infants  who  did 
not  improve  on  butter-flour  feeding,  it  seems  fair  in  seven  instances 
to  observe  that  the  type  of  feeding  was  not  in  itself  responsible  for  the 
failure.  Thus  one  baby  died  suddenly  two  days  after  the  diet  was 
commenced ;  one  developed  nasal  diphtheria,  and  one  broncho- 
pneumonia ;  while  one  infant  was  suffering  from  tuberculosis  of  the 
lungs  and  bronchial  glands  ;  one  from  chronic  basilar  meningitis ;  one 
from  congenital  syphilis  and  hydrocephalus  ;  and  1  from  a  low  grade 
peritonitis  due  to  a  ruptured  appendix.  In  one  of  the  two  remaining 
babies  the  food  was  contraindicated  and  should  not  have  been  employed, 
as  the  patient  had  been  exhibiting  fever,  diarrhea,  and  rapid  loss  of 
weight.  The  other  baby  was  a  rather  typical  case  of  fat-indigestion 
and  improved  at  once  when  removed  from  butter-flour  feeding  and 
given  a  skimmed  milk  mixture. 

The  conclusions  to  be  drawn  from  our  own  experience  and  that 
of  others  are  so  obvious  that  it  would  appear  unnecessary  to  formu- 
late them  at  any  length.  The  two  great  lessons  which  we  are  taught 
are,  first,  that  when  fed  with  the  butter-flour  food  infants  may  often 
tolerate  fat  in  a  manner  which  can  be  accomplished  properly  by  no 
other  means  yet  known  to  us ;  and,  second,  that  the  truly  remarkable 
results  which  often  follow  are  a  strong  proof  of  the  great  need  which 
the  infant's  economy  possesses  for  a  food  containing  a  sufficiently 
large  amount  of  fat. 

DISCUSSION 

Dr.  Kerley  :  It  would  seem  that  the  method  of  feeding  which  Dr.  Mitchell 
presents  is  rather  involved  and  difficult  to  carry  out  in  the  average  family. 
Years  ago  Rotch  established  the  percentage  method  of  infant  feeding.     This  was 
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epoch  making  and  constitutes  the  only  advance  that  has  been  made  in  artificial 
infant  feeding  in  thirty  years.  If  I  have  a  difficult  feeding  case  I  write  a  pre- 
scription and  send  it  to  the  Walker  Gordon  Laboratory,  one  might  say  this 
only  applies  to  New  York  City  and  Boston,  but  all  large  cities  could  have  a 
milk  laboratory  if  the  physicians  would  support  it.  I  have  some  two  to  three 
hundred  children  constantly  on  prescription  feeding  at  the  Walker  Gordon  Lab- 
oratory, and  use  the  laboratory  for  all  my  bad  cases.  Those  familes  for  whom 
the  laboratory  is  not  available  do  very  well  with  various  food  modifications  of 
which  cow's  milk  is  the  basis.  The  use  of  proprietary  foods  is  very  simple  for 
both  doctor  and  mother,  and  requires  very  little  effort  from  either,  and  is 
accordingly   popular. 

Dr.  Schloss  :  We  have  used  the  butter-flour  mixture  with  an  experience 
which  is  practically  identical  with  that  of  Dr.  Griffith  and  Dr.  Mitchell.  It 
seemed  rather  remarkable  that  babies  could  thrive  so  well  on  a  mixture  which 
departed  so  radically  from  our  ideas  of  proper  infant  feeding.  From  our  obser- 
vation it  seemed  that  we  could  divide  the  cases  into  two  very  sharp  groups.  In 
one  group  the  food  disagreed  with  the  infant  decidedly  and  at  the  outset  had  to 
be  changed.  In  the  second  group  the  food  caused  no  disturbances  and  without 
exception  the  babies  did  very  much  better  than  they  had  been  doing  on  any  of 
the  usual  formulas  of  infants'  foods.  The  mixture  is  not  difficult  to  prepare, 
but  is  relatively  easy  if  the  directions  are  carefully  observed. 

Dr.  Chapix  :  There  is  danger  of  getting  things  too  simple.  We  may  cut 
the  fats  off  too  much.  Years  ago  it  was  all  high  fats,  now  it  is  low  fats'  or 
no  fats.  I  think  one  reason  of  this  is  the  emphasis  placed  on  the  caloric 
estimate  of  food  requirements.  We  should  remember  that  the  different  food 
elements  are  not  interchangable  and  particularly  in  early  life.  This  paper  is 
valuable  because  it  shows  how  in  a  certain  class  of  cases  we  may  keep  our 
fats  high. 

Dr.  Holt  :  There  is  one  element  in  this  formula  that  makes  it  evident  that 
it  is  not  adaptable  to  long  use.  viz.,  its  relatively  low  protein.  I  am  convinced 
that  the  chief  cause  for  the  failure  of  condensed  milk  in  infant  feeding  is  due 
to  its  low  protein  content.  The  early  formulas  of  Rotch  were  largely  based  on 
the  3:6:1  ratio.  The  results  were  not  satisfactory  and  no  one  knew  quite 
why.  The  general  belief  was  high  fat,  but  I  believe,  as  in  condensed  milk,  it  was 
with  most  children  the  low  protein.  A  food  of  the  kind  under  discussion  should 
be  used  only  to  induce  an  initial  gain ;  a  more  rational  formula  should  be 
substituted  as  soon  as  possible.  When  one  is  giving  these  unbalanced  formulae 
he  is  skating  on  thin  ice  and  cannot  tell  when  he  will  break  through. 

Dr.  Hess  :  The  diets  which  babies  do  best  on  in  the  infant  asylum,  where 
there  are  large  numbers  of  babies,  is  Schloss  milk.  Schloss  milk  is  made  of 
140  c.c.  cream  and  140  c.c.  milk  to  the  liter  with  a  certain  amount  of  flour  and 
sugar.  It  is  similar  to  this  new  food  except  that  the  fatty  acids  are  not  driven 
off.  On  this  diet  the  children  not  only  thrive  but  the  texture  of  the  skin  and 
muscles  is  better  than  that  of  the  average  bottle-fed  baby.  They  look  much  like 
breast-fed  babies.  This  food  seems  to  work  in  spite  of  the  fact  that  it  contains 
fatty  acids,  a  point  of  interest,  as  the  readers  of  these  papers  attribute  their 
success  to  the  fact  that  the  new  mixture  contains  no  fatty  acids.  •» 

Dr.  Gittixgs  :  The  reduction  of  the  percentage  of  volatile  fatty  acids  in  a 
mixture  certainly  seems  to  be  a  rational  procedure.  Whatever  the  explanation, 
I  have  secured  gains  in  weight  with  the  butter-flour  mixture  that  were  impos- 
sible to  secure  in  any  other  way.  In  order  to  avoid  the  dangers  of  starch 
indigestion    I    have    also    adopted    the    plan    of    using    "flour-ball"    in    place    of 
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uncooked  flour  in  preparing  the  butter-flour  stock.  I  suppose  Dr.  Griffith  or 
Dr.  Mitchell  will  call  attention  to  the  fact  that  the  analysis  given  of  the  butter- 
flour  stock  does  not  represent  the  final  percentage  of  the  mixture,  but  only  the 
percentage  in  the  stock  itself. 

Dr.  Griffith  :  The  remarks  which  might  seem  to  be  a  criticism  of  my 
ability  to  feed  infants  with  ordinary  percentage  mixtures  might  make  me  feel 
badly  if  my  inability  were  not  shared  by  such  men  as  Czerny,  Moro,  and  others 
whom  I  have  mentioned.  I  feel  that  I  am  in  good  company.  We  all  must  agree 
that  there  is  something  more  needed  in  infant  feeding  than  a  mere  mixture  of 
carbohydrate,  protein  and  fat  in  certain  percentages.  There  are  other  things 
about  food  which  we  do  not  as  yet  thoroughly  understand.  As  regards  the  new 
food  which  we  have  presented  to  you,  it  is  noteworthy  that  practically  all  of  .the 
twenty-five  men  who  have  used  the  mixture  admit  that  the  results  were  surpris- 
ingly good,  and  I  must  say  'that  in  suitable  cases  they  were  better  than  I  have 
had  with  other  methods.  The  reason  for  this  we  can  only  surmise.  It  is  not 
merely  a  question  of  percentages  of  the  elements  used,  but  their  nature,  their 
alteration  by  the  methods  of  preparation,  and  their  relationship  to  each  other. 
Here  it  may  be  said  that  the  food  is  not  a  new  one.  In  a  modified  form  it  has 
long  been  employed  by  the  Tyrolese  peasants,  as  has  been  pointed  out  by 
Pfaundler.  In  this  it  is  analogous  to  the  popular  butter-milk  mixture,  which  had 
long  been  made  use  of  by  the  peasants  of  Holland  and  Germany  before  the 
medical  profession  took  it  up.  As  I  said  before,  reference  has  been  made  in 
the  discussion  to  the  satisfying  results  which  can  be  obtained  with  ordinary 
percentage  mixtures.  Let  me  state  here  that  I  have  long  been  a  thorough 
believer  and  practiser  of  the  so-called  percentage  feeding  which  we  owe  to 
Rotch.  But  if  an  untimely  death  had  not  robbed  us  of  Rotch,  he  would,  I  am 
sure,  long  ago  have  passed  the  mere  mixture  of  certain  percentages.  There  is, 
as  stated,  much  more  than  this  involved,  which  we  do  not  clearly  understand, 
but  in  which  we  are  slowly  feeling  our  way.  There  is  a  large  choice  in  the 
carbohydrates  to  be  selected ;  there  is  a  choice  in  the  protein  and  in  the  fat ; 
there  is  the  alteration  which  is  produced  by  the  method  of  preparation,  and  there 
is  the  influence  which  one  element  exercises  on  another ;  and  there  are  still  other 
factors  of  which  we  know  very  little.  The  question  has  been  asked  whether 
the  butter-flour  mixture  is  suitable  for  more  than  temporary  employment. 
Czerny  and  Kleinschmidt  emphasize  particularly  that  it  is.  They  found  it 
especially  useful  for  underweight  babies  kept  for  a  long  time  in  institutions.  In 
this  respect  the  food  has  the  advantage  over  certain  other  foods.  Take  for 
instance  protein-milk,  which  is  to  be  considered  a  therapeutic  measure  to  meet 
certain  indications,  and  which  is  admitted  to  be  unsuitable  for  prolonged  admin- 
istration. As  to  the  question  whether  it  is  sufficiently  strong  in  its  protein 
percentage,  I  would  call  attention  to  the  fact  that  it  contains  about  1.6  per  cent, 
of  this  element,  which  is  just  about  the  protein  content  of  human  milk. 

Dr.  Mitchell:  I  should  like  to  say  that  inasmuch  as  we  always  know  the 
percentages  of  the  various  mixtures  of  the  butter-flour  stock  with  milk,  there 
can  be  no  criticism  of  this  butter-flour  feeding  as  one  which  does  not  take 
cognizance  of  the  amounts  of  fat,  carbohydrate  and  protein  administered.  The 
preparation  of  the  food  is  in  reality  much  simpler  than  it  appears  to  be.  The 
selection  of  cases  to  be  fed  the  butter-flour  mixture  is  very  important.  What 
the  mixture  seems  to  do  is  simply  to  enable  us  to  give  an  infant  more  fat  than 
he  can  tolerate  in  other  foods.     For  example,  when  we  substituted  in  our  cases 
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cream  instead  of  butter,  but  still  kept  the  fat  at  the  same  percentage,  the  babies 
showed  evidence  of  indigestion.  The  formula  given  on  the  chart  represents 
the  percentages  in  the  stock  solution.  When  mixed  with  milk  the  protein  is,  of 
course,  raised;  so  that  in  the  food  as  taken  it  would  be  from  1.5  to  1.75  per 
cent.  I  have  not  as  yet  lost  enough  hair  to  express  myself  too  positively  in  this 
Society,  but  personally  I  would  be  cautious  about  using  a  food  of  the  type  of 
butter-flour,  indefinitely,  because  of  the  high  fat  and  particularly  because  of  the 
starch  which  appears  in  an  undigested   form  in  the   stool. 


THE     USE     OF     THICK     CEREAL     MIXTURES     IN 
DIFFICULT     FEEDING     CASES 

HENRY     DWIGHT     CHAPIN,     M.D. 

NEW     YORK 

During  the  past  few  years  a  number  of  observers  have  reported 
striking  results  from  the  use  of  thick  cereals  in  a  number  of  abnormal 
conditions  that  may  occur  during  early  infancy.  Sauer  x  got  good 
results  in  various  types  of  neurotic  vomiting  and  in  pyloric  stenosis. 
Helmholz  also  obtained  relief  in  cases  of  pylorospasm.  Mixsell,2  in 
two  series  of  cases,  succeeded  in  checking  malnutrition  in  infants  who 
could  not  be  made  to  gain  on  ordinary  feedings.  Porter 3  obtained 
good  results  from  this  feeding  in  idiopathic  vomiting  and  in  certain 
cases  of  wasting  by  restoring  nutritional  balance. 

The  cases  here  reported  consisted  of  infants  who  were  suffering 
from  obstinate  indigestion  which  resulted  in  distinct  malnutrition  and 
pointed  to  the  hopeless  marasmus  that  finally  resists  all  aid. 

Twenty  of  the  infants  were  inmates  of  the  Alice  Chapin  Adoption 
Nursery.  This  nursery  accepts  abandoned  infants  and  prepares  them 
for  adoption.  Some  of  these  infants  are  exceedingly  difficult  to  man- 
age. Most  of  them  are  illegitimate  and  have  been  removed  from  the 
mother  immediately  or  shortly  after  birth.  Various  bottle  feedings 
are  then  tried  and,  after  a  few  weeks  shifting  about,  the  infant  is 
received  at  the  nursery  with  aphthous  patches  in  the  mouth,  excoriated 
buttocks,  and  all  the  evidences  of  faulty  digestion.  In  passing,  it  may 
be  remarked  that  only  a  few  weeks  at  the  breast  at  the  very  beginning 
of  life  would  make  the  handling  of  such  cases  much  easier,  as  a  fair 
nutritional  start  is  very  essential  to  the  welfare  of  these  infants.  Some 
of  the  infants  cannot  digest  or  assimilate  normal  feedings  for  their 
age.  Accordingly,  weak  mixtures  must  be  given  to  suit  their  diges- 
tion. Loss  of  weight  follows,  and  the  digestive  power  grows  still 
weaker.  This  vicious  circle,  unless  relieved,  soon  ends  in  death. 
Any  form  of  food  that  will  check  this  wasting  until  the  infant  has 
time  to  adjust  itself  to  a  normal  food  is  worthy  of  trial.     As  many  of 


1.  Arch.  Pediat..  July.  1918. 

2.  Arch.  Pediat.,  August.  1919,  and  August,  1920. 

3.  Arch.  Pediat..  July,  1919. 


Chapin:    Thick  Cereal  Mixtures  121 

our  nursery  infants  do  not  increase  in  weight,  and  frequently  lose  on 
a  formula  normal  to  the  age.  it  was  determined  to  try  the  cereal  feed- 
ings in  selected  cases. 

Three  mixtures  were  employed,  prepared  as   follows : 

I.  Remove  top  4  ounces  from  1  quart  milk.  Skim  milk.  11  ounces;  water, 
7  ounces;  farina.  3  level  tablespoons ful.  Add  granulated  sugar,  1  level  table- 
spoonful.  Boil  l/z  hour.  Feed  3  ounces  every  4  hours,  and  water  every  4 
hours,  alternating. 

II.  Remove  top  4  ounces  from  1  quart  of  milk.  Skim  milk,  15  ounces; 
water,  6  ounces ;  farina,  3  level  tablespoonsf ul.  Add  granulated  sugar,  1  level 
tablespoonful.  Boil  Vz  hour.  Feed  3Vs  ounces  every  4  hours,  and  water  every 
4  hours,  alternating. 

III.  Remove  top  4  ounces  from  1  quart  of  milk.  Skim  milk,  28  ounces; 
water.  9  ounces  ;  farina,  41/'  level  tablespoons  ful.  Add  granulated  sugar,  1  level 
tablespoonful,  and  malt  sugar.  1  level  tablespoonful.  Boil  l/z  hour.  Feed  4  to  6 
ounces  every  4  hours,  and  water  every  4  hours,  alternating. 

Most  of  the  cases  thus  fed  were  vomiting  as  well  as  losing  weight 
when  the  paste  was  started.  Some  of  the  infants  took  the  cereal  best 
through  a  nipple.  In  these  cases  a  large  hole  was  made  in  the  nipple 
and  two  level  tablespoons  ful  of  farina  was  used  for  formulas  I  and  II, 
and  two  and  a  half  tablespoonsful  for  formula  III.  When  vomiting 
was  an  important  feature,  the  thicker  cereal  did  better,  and  they  were 
alway>  first  tried  with  a  spoon.  The  persistent  vomiting  in  some  of  the 
cases  was  largely  responsible  for  the  loss  of  weight.  The  use  of  water 
seemed  to  be  helpful  in  aiding  to  increase  the  bulk  of  tissue.  We 
could  usually  get  the  very  little  babies  to  take  from  4  to  5  ounces  in 
the  twenty-four  hours,  and  the  older  ones  5  or  6  ounces.  The  water 
w-as  given  through  a  nipple,  the  same  as  ordinary  milk  feeding,  and 
some  infants  took  it  with  avidity,  while  others  had  to  be  coaxed. 
Whole  milk  was  usually  substituted  for  skim  milk  after  the  vomiting 
stopped.  Several  very  large  yellow,  fairly  homogeneous  stools  were 
usually  noted. 

The  effects  of  this  feeding  were  occasionally  uncertain,  usually 
good,  and  sometimes  remarkable.  The  babies  seemed  to  like  the  taste 
afforded  by  the  cane  sugar,  and  the  gelatinized  starch  appeared  to 
prevent  a  laxative  or  fermentative  effect  from  the  sugar.  Since  starch 
is  a  complex  carbohydrate,  it  is  slowly  converted  and  thus  affords  less 
opportunity  for  fermentation.  The  gelatinized  starch  also  carries  a 
high  protein  content  for  the  age  into  the  digestive  tract  in  colloidal 
form.  The  mechanical  splitting  up  of  the  coagulated  protein  and  the 
ballast   to   the   bowel    afforded   bv   mere   bulk   also   seems   to    have   a 
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stabilizing  influence.  As  starches  and  sugars-  are  carriers  of  energized 
carbon  and  water,  the  gain  in  tissue  may  thus  be  explained.  A  low 
osmotic  pressure  of  the  starchy  mass  and  a  lessened  stimulus  of  the 
food  tends  to  inhibit  glandular  secretion.  Daniels  *  believes  that  growth 
is  stimulated  in  young  infants  by  the  addition  of  wheat  embryo  to 
food,  supposed  to  be  induced  by  an  anti-neuritic  vitamine. 

Table  1  shows  the  age  of  the  infants,  the  weight  when  the  food 
was  started,  the  weight  when  it  was  discontinued  and  the  duration  of 
the  trial. 

TABLE     1. — Data     on     Feedtng    of    Twenty     Infant? 


Name  Age 

R.  F 3  weeks 

K.  W 7  weeks 

W.  P 2  weeks 

W.  S 7  weeks 

R.  A 10  months 

R.  M 2  weeks 

V.  K 3  weeks 

W.  B 3  months 

R.  B ,3  months 

D.  T 3  weeks 

L.  V 2  months 

L.  V 3  months 

M.  R 3  weeks 

R.  0 2  months 

R.  R 18  days 

R.  W 7  weeks 

C.  C 5  weeks 

J.  R 3  months 

L.  R 7  weeks 


Time  of  Gain 

Weight 

Gain  or  Loss 

or   Loss 

5  lbs.  12  oz. 

Gained  2  lbs. 

2oz. 

5  weeks 

7  lbs.    5  oz. 

Gained 

3oz. 

4  days 

7  lbs.    2  oz. 

Gained 

14  oz. 

2  weeks 

e>  lbs.  14  oz. 

Lost 

3oz. 

5  days 

12  lbs.    9  oz. 

Gained  2  lbs. 

10  oz. 

3  weeks 

6  lbs.    6oz. 

Gained 

2  oz. 

5  days 

5  ibs.  13  oz. 

Gained 

1  oz. 

6  days 

<;  lbs.   5  oz. 

Gained 

15  oz. 

13  days 

6  lbs.    8  oz. 

Gained  1  lb. 

6oz. 

13  days 

C  lbs. 

Lost 

3oz. 

2  months 

S  lbs.  11  oz 

Gained 

5  oz. 

13  davs 

8  lbs.    4  oz. 

Gained 

11  oz. 

3  weeks 

5  lbs.    6  oz 

Gained  1  lb. 

6oz. 

3  weeks 

8  lbs.    1  oz. 

Lost 

8oz. 

1  day 

5  lbs.  14  oz. 

Lost 

6oz 

5  days 

S  lbs.    3  oz. 

Gained 

7oz. 

13  days 

7  lbs.    2  oz. 

Gained  1  lb. 

13  days 

8  lbs.    2  oz. 

Gained 

3oz. 

1  day 

6  lbs.    6  oz. 

Gained 

10  oz. 

2  weeks 

Peter  S.,  5  weeks  old,  was  admitted  to  the  nursery  May  6  weighing 
5  pounds  151^  ounces.  He  soon  developed  a  diarrhoea  and  was  put 
on  protein  milk.  The  bowels  gradually  became  normal  but  he  began 
to  lose  weight — showing  a  loss  of  two  ounces  May  11.  May  12  he 
was  started  on  thick  cereal  and  May  20  he  weighed  6  pounds  131/2 
ounces.     We  have  had  this  experience  in  several  other  cases. 

In  two  infants  treated  at  the -Babies'  Wards  at  the  Post-Graduate 
Hospital,  an  examination  of  the  stools  was  made  in  the  laboratory  by 
Miss  Hilda  M.  Croll  to  determine  the  carbohydrate  utilization  during 
thick  cereal  feeding.  One  baby  of  5  months  gained  2  ounces,  and  one 
of  4  months  lost  2  ounces  after  three  days  of  thick  cereal  feeding.  In 
both  cases  the  carbohydrate  intake  was  weighed  for  the  three  con- 
secutive days,  and  during  this  time  all  the  stools  were  collected  for 
examination.     The  results  are  shown  in  Table  2. 


4.  Am.  T.  Dis.  Child.  20:547  (Dec.)  1919. 
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The  percentage  utilization  of  the  carbohydrate  in  this  diet,  consisting 
largely  of  farina  and  cane  sugar,  was  99.3  per  cent,  for  one  infant, 
and  97.6  per  cent,  for  the  second.  Myers  and  Rose  5  found  utilizations 
by  adults  of  98  to  99.8  per  cent,  of  the  carbohydrate  of  ordinary  mixed 
diets.  Pease  and  Rose  6  found  utilizations  by  children  of  97.2  to  99.5 
per  cent,  of  the  carbohydrate  of  mixed  diets.  It  is  thus  seen  that  in 
the  two  cases  here  examined  the  carbohydrate  was  utilized  by  these 
infants  practically  as  well  as  the  carbohydrate  in  the  ordinary  diet  was 
utilized  by  adults  and  children. 

TABLE    2. — Carbohydrate     Intake    and     Carbohydrate     Output     in 

the     Stools 

Non-  Percen- 

CHO      No.      Wt.  of     Reaction     Reducing  reducing  Total  tage 

Age,  Period,  Intake,     of       Moist  to  Sugar,     Sugar,  CHO,  of  CHO 

Patient       Mos.     Days      6m.     Stools  Stools       Litmus  Gm.         Gm.  Gm.  Utilized 

A.    S.  8  3  187  5  92  Acid  0.296  0  1.35  99.3 

V.   C.  5  3  101  9  102  Acid  0.461  0  2.39  97.6 


The  following  was  the  method  used  by  Miss  Croll  in  determination 
of  the  carbohydrate  in  the  stools : 

The  combined  stools  for  the  period  are  extracted  by  a  thorough  mixing  of 
cold  water  and  bringing  the  mixture  to  boiling  in  a  flask.  A  small  portion  of 
this  water  extract  is  saturated  with  dry  picric  acid  and  3  c.c.  portions  are  heated 
with  1  c.c.  22  per  cent,  sodium  carbonate  in  a  test  tube,  in  a  boiling  water  bath 
for  twenty  minutes.  After  dilution,  the  red-brown  color  produced  by  the 
reduction  of  sodium  picrate  to  sodium  picrimate  is  compared  in  a  colorimeter 
with  a  standard  glucose  solution  similarly  treated.  The  soluble  reducing  sugar 
is  thus  determined  in  terms  of  glucose.  Nonreducing  soluble  sugar  is  determined 
by  heating  3  c.c.  of  the  extract  with  picric  acid  alone  for  ten  minutes,  and  then 
heating  with  the  sodium  carbonate.  The  picric  acid  inverts  any  cane  sugar  to 
reducing  sugar. 

The  original  mixture  of  the  stools  with  water  is  boiled  with  approximately 
0.06  normal  hydrochloric  acid  for  2  hours,  cooled  and  neutralized,  and  a  por- 
tion of  the  filtrate  is  saturated  with  dry  picric  acid ;  1  to  3  c.c.  is  heated  with 
sodium  carbonate  as  for  soluble  reducing  sugar.  The  total  carbonate  of  the 
stool  is  changed  to  reducing  sugar  by  this  acid  hydrolysis  and  is  expressed  as 
glucose. 

The  procedure  for  this  method  is  a  modification  of  that  used  to  determine  the 
carbohydrate  in  vegetables  and  fruits,  as  described  by  Myers  and  Croll.7 

From  a  study  of  the  cases  here  reported,  we  can  confirm  the  view 
that  thick  cereal  mixtures   form  a  valuable  resource  in  certain  cases 


5.  J.  A.  M.  A.  86:  1022  (April  7)  1917. 

6.  Am.  J.  Dis.  Child.  14:  379  (Nov.)  1917. 

7.  J.  Biol.  Chem.,  May,  1921. 
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of  persistent  vomiting  and  will  check  wasting  in  some  infants  that  fail 
to  hold  their  weight  on  ordinary  food  formulas. 

DISCUSSION 

Dr.  Ladd:  In  these  mixtures  was  the  milk  cooked  with  the  farina,  or  was 
the  farina  cooked  and  then  added  to  the  raw  milk? 

Dr.  Chapin*  :     The  ingredients  were  all  cooked  together. 

Dr.  Ladd  :  Cooking  all  the  ingredients  together  makes  a  thicker  mixture 
but  the  "percentage  of  starch  is  about  the  same  in  both. 

Dr.  Smith  :  We  have  used  thick  cereal  for  several  years  at  Bellevue  so  that 
any  baby  who  vomits  repeatedly,  in  the  absence  of  acute  disease,  is  put  on  thick 
cereal  gruels  by  the  interne  as  a  routine.  Many  children  keep  this  down  when 
they  can  keep  nothing  else  down.  The  formula  which  we  use  is:  whole  milk. 
15  ounces;  water,  15  ounces;  sucrose,  1  tablespoonful ;  farina  6  tablespoonsful. 
One  needs  a  smaller  amount  of  liquid  if  the  cereal  is  fed  while  it  is  warm.  We 
cook  our  cereal  about  two  hours.  I  think  Dr.  LaFetra  is  responsible  for  this 
formula.     It  is  practically  the  same  thing  as  the  formula  Dr.  Chapin  has  given. 

Dr.  Human:  I  think  we  ought  to  welcome  any  new  mixture  that  will 
take  care  of  the  10  or  15  per  cent,  of  difficult  feeding  cases.  We  have  realized 
that  not  all  babies  can  take  our  routine  foods.  Some  babies  may  take  one  food 
and  other  babies  may  take  another  food,  but  there  are  a  certain  group  of  babies 
that  cannot  take  any  of  these  foods.  So  after  all  I  think  we  must  recognize 
that  we  must  adapt  the  food  to  the  baby  and  not  attempt  to  adapt  the  baby  to 
the  food.  Tt  is  our  duty  to  try  all  these  methods.  We  have  had  Keller's  malt 
soup  and  Finkelstein's  milk  and  Czerney's  and  Marriott's  mixtures,  all  of  which 
are  useful  in  some  cases.     Thick  cereal  feeding  is  of  some  value  in  other  cases. 

Dr.  Griffith  :  For  some  reason  or  other  it  makes  a  difference  what  sugar  or 
amylaceous  substance  is  used.  Certainly  there  is  a  difference  in  the  gruel  pro- 
duced, depending  on  whether  farina,  barley,  arrow-root  or  some  other  starchy 
substance  is  employed.  Some  give  rise  to  very  much  thicker  and  stiffer  gruels 
than  do  others.  In  our  hospital  experience  we  sometimes  used  gruels  of  10  per 
cent,  strength.  As  to  getting  babies  to  take  thick  cereal  gruels,  we  have  employed 
with  considerable  success  the  rubber  half  of  a  hygiea  nursing  bottle.  This  is 
filled  with  the  thick  gruel  and  the  mixture  then  pushed  through  the  nipple  with 
the  bowl  of  a  teaspoon.  In  this  way  the  baby  is  encouraged  to  make  efforts  at 
sucking.  There  is  no  doubt  that  some  babies  with  the  vomiting  habit  do  sur- 
prisingly well  on  these  thick  gruels. 

Dr.  Freeman  :  I  think  these  thick  cereal  mixtures  are  most  successful  for 
vomiting  babies.  T  have  used  them  with  great  success  and  believe  they  should 
be  more  frequently  used.  We  see  many  babies  becoming  atrophic  and  vomiting 
severely.  In  such  cases  I  am  accustomed  to  put  them  on  a  thick  flour  gruel.  I 
have  used  it  as  strong  as  one  teacupful  of  cereal  to  ten  ounces  of  milk  and  water. 

Dr.  Kerley:  I  have  used  thick  cereal  feeding  in  fourteen  cases  of  idiopathic 
persistent  neurotic  vomiting  with  very  decided  success.  It  has  been  a  means  of 
inestimable  value,  particularly  in  the  type  of  children  mentioned.  I  have  used 
Dr.  Mixsell's  mixture  consisting  of  farina,  cane  sugar  and  destrimaltose. 

Dr.  Portkr  :  I  should  like  to  say  that  we  have  had  a  great  deal  of  experience 
with  thick  cereal  feeding.  We  have  been  using  it  for  a  great  number  of  years. 
It  was  first  called  to  my  attention  by  Dr.  Sauer,  who  adopted  it  from  McClure. 
McClure  used  it  for  cases  of  idiopathic  vomiting,  and  then   it   was  adopted   for 
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the  treatment  of  pyloric  stenosis  and  pylorospasm.  Employing  it  for  these 
therapeutic  purposes,  I  have  been  impressed  with  the  fact  that  the  turgor  of 
the  children  thus  fed  is  good ;  they  are  solid  and  hard  of  tissue  like  well  fed 
breast  babies.  It  is  an  extraordinary  thing  how  well  some  babies  do  on  these 
thick  cereals.  I  suppose  this  may  be  due  to  the  fact  that  these  flours  are  high 
in  salts  and  the  mineral  balance  is  well  maintained.  Some  of  these  babies  fed 
farina  become  tremendously  constipated  and  a  few  get  diarrheic.  When  they 
become  constipated  (if  one  may  be  excused  for  referring  to  what  may  be  con- 
sidered one's  fads)  we  believe  it  is  due  to  the  high  implantation  of  sacchrolytic 
flora.  In  some  babies  we  have  found  that  rice  flour,  cooked  in  the  same  way, 
will  often  enable  one  to  continue  thick  feeding  and  to  overcome  a  diarrhea.  On 
the  other  hand,  it  was  brought  out  at  St.  Paul  that  rye  flour  is  a  laxative  and 
that  we  can  control  constipation  by  using  rye  flour  and  so  continue  the  thick 
feeding.  As  to  the  manner  of  cooking  the  different  cereals,  different  brands  of 
farina  require  different  time  for  cooking.  Some  require  more  cooking  to  bring 
the  mixture  to  the  same  amount  of  consistency  than  do  others.  We  use  a 
double  cereal  boiler  and  cook  the  cereal  two  hours,  using  1  tablespoon ful  of 
farina  to  5  ounces  of  liquid ;  1  to  7  of  rice  and  1  to  6  of  rye  flour  to  get  good 
results.  We  have  been  much  impressed  with  the  value  of  thick  feeding  in  all 
cases  where  we  find  a  high  sacchrolytic  intestinal  flora  and  where  the  stools 
are  frothy  and  acid. 

Dr.  Abt  :  I  am  not  opposed  to  thick  cereal  feeding,  but  I  wish  to  call  atten- 
tion to  one  danger.  By  feeding  a  high  starch  percentage  one  may  produce  starch 
indigestion.  One  should  notice  the  percentage  of  starch  and  see  that  it  is  not 
too  high.  If  one  makes  the  mixture  with  skimmed  milk  this  danger  would  be 
easily  produced.  I  think,  therefore,  that  we  should  emphasize  that  the  protein 
side  be  not  disregarded.  We  should  see  that  we  have  sufficient  protein  and  that 
the  percentage  of  starch  is  not  too  high. 

Dr.  Holt  :  I  think  the  formula  could  be  improved  by  using  full  milk  instead 
of  using   skimmed  milk. 

Dr.  Blackfan  :  I  wish  to  emphasize  the  desirability  of  giving  water  with 
thick  cereals.  We  have  used  these  semi-solid  foods  for  a  long  time.  Dr.  McClure 
was  one  of  the  first  to  report  the  use  of  such  a  formula :  he  used  whole  milk 
and  farina.  We  have  come  to  the  conclusion  that  children  getting  these  thick 
cereals  require  a  sufficient  amount  of  water  in  addition.  Many  patients  with 
rumination  and  pylorospasm  do  exceedingly   well  with  such  food. 

Dr.  Chapin  :  These  feedings  are  only  for  temporary  use.  They  are  for  those 
cases  that  have  lost  weight  which  cannot  be  stopped  by  ordinary  methods.  We 
use  the  proper  percentage  of  protein  as  is  used  in  the  ordinary  methods.  If  a 
baby  loses  weight  beyond  a  certain  point  it  will  die.  All  these  babies  were  tried 
on  normal  and  proper  formulas  before  the  thick  cereal  feeding  was  resorted  to. 
I  do  not  think  my  mixtures  are  as  thick  as  those  Dr.  Smith  mentions.  My 
nurse  has  improved  on  Dr.  Griffith's  method.  She  takes  a  teaspoon  and  a  tongue 
depressor  and  pushes  the  cereal  from  the  spoon  into  the  baby's  mouth  with  the 
tongue  depressor.  This  is  simply  another  method  of  helping  us  to  feed  thest 
atrophic  babies  for  a  time  until  we  can  get  them  on  a  more  normal  formula. 


A    CRITICAL    CONSIDERATION    OF    THE    FOUR    HOUR 
NURSING    AND    FEEDING    INTERVAL 

THOMAS     S.     SOUTHWORTH,     M.D. 

NEW     YORK 

The  four  hour  nursing  interval  has  now  been  on  trial  long  enough 
to  draw  some  definite  conclusions  concerning  its  advantages  and 
limitations.  Advocated  by  Czerny,  it  was  widely  adopted  in  the  expecta- 
tion that  it  would  clear  away  many  of  the  difficulties  of  the  nursling. 
Within  limits  it  has  proved  helpful,  but  like  many  other  dicta  from 
"mittel  Europa"  it  is  too  sweeping  for  universal  application. 

The  feeding  of  infants  is  still  but  a  poor  thing  if  only  the  needs 
of  a  majority  are  provided  for.  The  supreme  test  will  always  lie  in 
the  skillful  management  of  the  individual,  and,  to  accomplish  this, 
discretion  and  intelligent  discernment  are  as  needful  as  they  have  ever 
been.  This  warning  is  always  in  order,  for  I  am  speaking  of  infants 
the  country  over — in  maternity  hospitals,  or  attended  by  obstetricians, 
general  practitioners,  and  nurses — and  not  of  the  more  favored  few, 
who,  in  highly  organized  institutions  or  private  practice,  have  all  the 
collateral  advantages  of  specialized  care.  This  distinction  should  be 
borne  in  mind. 

In  a  former  paper  attention  was  drawn  to  the  longer  or  shorter 
"period  of  adaptation"  which  a  very  considerable  number  of  new-born 
infants  and  their  mothers  have  to  go  through  before  mutually  satis- 
factory nursing,  with  attendant  gain  in  weight  on  the  part  of  the 
infant,  is  established.  This  period  is  a  critical  one  for  the  infant,  as 
on  its  correct  management  depends  the  continuation  of  breast  feeding 
and  not  infrequently  the  ultimate  survival  of  the  child. 

The  four  hour  interval  appears  to  be  admirably  adapted  to  the 
vigorous  normal  infant  at  full  term,  nursing  a  normal  mother  with  an 
abundant  supply  of  good  breast  milk.  Here  there  is  usually  no  period  of 
adaptation.  As  soon  as  the  flow  is  established,  the  infant  gorges  itself 
with  breast  milk,  goes  contentedly  to  sleep,  and  has  time  for  complete 
digestion  and  emptying  of  the  stomach  before  the  next  nursing  period 
arrives. 

However,  we  may  be  prone  to  forget  that  where  child  and  maternal 
breast  milk  were  thus  normal,  this  group,  as  a  whole,  throve  satisfac- 
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torily  in  former  days  with  regular  three  hour  intervals,  or  two  hour 
intervals,  or  indeed,  in  thousands  of  unregulated  eases  where  the 
infant  asserted  its  own  times  and  requirements.  To  give  the  four  hour 
interval  its  present  vogue,  there  must  consequently  have  been  certain 
types  of  more  exceptional  cases  in  which  a  longer  interval  proved  dis- 
tinctly superior.  Two  of  these  stood  out  prominently  in  their  appeal 
to  the  obstetrician. 

One  of  these  was  where  tenderness  of  the  mother's  nipples,  with 
its  ever  present  risk  of  infection  and  mammary  abscess,  not  only  made 
a  shorter  interval  more  hazardous  but  painful  nursing  prevented  the 
full  maternal  cooperation  so  necessary  to  the  normal  adjustment 
between  mother  and  infant. 

The  second,  was  that  not  uncommon  type — the  overrich,  high-fat 
breast  milk.  Dr.  Holt  showed  a  few  years  ago  that  this  is  an  early 
phenomenon  in  lactation  which  tends  to  decrease  and  right  itself  in  the 
succeeding  weeks  or  months.  This  high-fat  breast  milk  undoubtedly 
had  been  a  great  stumbling  block  to  those  who,  less  adept  in  meeting 
the  situation  by  other  means,  now  found  such  cases  helped  by  the 
longer  interval.  Vomiting  and  regurgitation  were  lessened  or  relieved 
by  allowing  more  time  for  digestion  and  the  emptying  of  the  stomach 
before  being  called  upon  to  cope  with  another  meal,  and  the  cumulative 
restlessness  and  discomfort  (termed  colic),  so  prone  to  appear  in  the 
later  hours  of  the  afternoon,  were  avoided. 

Mothers  also  found  the  longer  interval  to  their  liking,  as  giving 
them  more  freedom,  and  they  very  naturally  favored  it  and  adver- 
tised it.  Apparently  many  obstetricians  were  among  the  first  to 
adopt  it  as  a  routine  measure;  and  where  infants  so  fed  came  at  the 
end  of  the  lying-in  period  into  the  hands  of  the  general  practitioner, 
the  same  interval  was  continued  and  the  custom  extended. 

If  we  eliminate  the  entirely  normal  cases — which  as  a  rule  do 
surprisingly  well  with  almost  any  length  of  nursing  interval — it  would 
appear  that  the  adoption  of  the  longer  nursing  interval  was  chiefly 
due  to  its  especial  applicability  to  cases  which  departed  from  the  nor- 
mal— in  short,  to  cases  of  maladaptation.  Recognizing  this  fact,  it 
is  not  only  pertinent  but  vital  to  inquire  whether  the  long  interval 
found  useful  in  meeting  or  avoiding  certain  conditions  of  maladapta- 
tion may  not,  when  adopted  too  enthusiastically  as  a  routine,  work 
injury  to  other  important  types  of  maladaptation.  As  the  result  of 
my  own  observation,  I  have  no  hesitation  in  saying  that  it  does. 


128  Southworth  :    Four  Hour  Nursing 

The  premature  infant  has  long  been  recognized  as  requiring  more 
frequent  feeding  than  that  born  at  term.  Except  in  the  most  skillful 
hands,  such  infants  often  cannot  be  made  to  take  enough  breast  milk 
by  any  of  the  usual  methods,  to  warrant  the  longer  interval.  I  have 
seen  the  dire  results  of  applying  to  them  an  inflexible  rule. 

Of  full  term  infants  there  is  a  very  considerable  group  of  maladap- 
tation  cases,  in  which  the  obstacle  to  receiving  an  adequate  amount  of 
breast  milk  may  lie  with  the  infant,  the  mother,  or  both.  There  is  the 
sluggish  dormant  infant  who  is  with  difficulty  stimulated  to  take  a 
sufficient  quantity  of  breast  milk  in  only  five  daily  nursings.  There  is 
the  baby  who  is  too  weak,  or  learns  with  difficulty  to  take  the  nipple 
vigorously,  especially  from  moderately  malformed  nipples,  and  does 
not  empty  the  breast.  There  is  the  nervous,  inexperienced  mother, 
who  does  not  know  how  to  cooperate  with  the  baby,  and  defeats  its 
efforts.  These  instances  suffice  to  outline  types  where  more  frequent 
nursings  are  indicated  else  the  baby  may  suffer,  and  an  adequate  breast 
milk  fall  off  from  lack  of  stimulation. 

There  is.  finally,  the  large  and  perhaps  increasing  number  of 
mothers  whose  breast  milk,  while  scanty  and  insufficient,  is  still  capable 
of  being  made  abundant  enough  to  establish  maternal  nursing  wholly 
or  in  part  if  the  stimulation  is  maintained  with  adequate  frequency. 

For  the  majority  of  infants  in  the  above  types,  the  four  hour 
period  is  both  irrational  and  injurious.  This  is  especially  true  of  the 
last  group,  in  which  breast  milk  is  scanty  and  can  be  increased  by 
more  frequent  nursing.  Such  infants,  nursed  only  every  four  hours, 
are  further  menaced  when  their  failure  to  gain  under  a  method  which 
is  not  adapted  to  their  needs  leads  to  the  giving  of  substitute  feedings. 

Complemental  feedings,  given  at  the  conclusion  of  a  nursing  to 
make  up  any  deficiency  in  the  breast  milk  obtained,  are  always  justi- 
fiable when  occasion  demands,  and  should  be  employed  more  fre- 
quently ;  but  the  substitution,  ignorantly  made,  of  one  or  more  bottle 
feedings  to  take  the  place  of  already  too  infrequent  breast  nursings,  is 
the  most  scientific  way  of  drying  up  the  breast  milk  and  precipitating 
unnecessary  weaning.  With  a  two  hour  or  a  three  hour  interval, 
when  the  nursings  are  more  numerous,  substitution  may  have  a  place 
and  be  permissible  under  special  circumstances,  but  when  the  nursings 
are  as  low  as  five  a  day,  complemental  or  p.  c.  feeding  is  the  only 
rational  procedure.  In  many  instances  complemental  feeding,  coupled 
with  a  return  to  shorter  intervals,  produces  the  best  results. 
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The  ease  with  which  breast  milk  is  digested  in  the  infant's  digestive 
tract  has  doubtless  contributed  materially  to  the  success  of  the  four  hour 
interval.  Former  estimates  of  gastric  capacity  at  different  months  as 
a  guide  to  the  amount  an  infant  should  receive  were  first  overthrown 
by  weighing  before  and  after  nursing,  which  demonstrated  that  many 
infants  took  at  a  single  nursing  a  quantity  far  in  excess  of  gastric 
capacity.  Ocular  proof  of  the  passage  of  breast  milk  into  the  duo- 
denum during  nursing  was  later  furnished  by  the  fluoroscope. 

We  are,  I  think,  not  yet  ready  to  believe  that  cows'  milk  can  be  as 
safely  entrusted  to  intestinal  digestion  without  some  degree  of  gastric 
action,  and  consequently  the  quantity  of  bottle  food  allowed  infants 
of  varying  weights  and  ages  has  been  more  closely  limited.  Since 
there  are  definite  differences  between  breast  milk  and  cows'  milk, 
and  all  sorts  of  modifications  of  the  latter  are  necessary  to  meet  indi- 
vidual needs,  it  does  not  necessarily  follow  that  because  a  four  hour 
interval  may  be  applicable  to  breast  feeding  it  will  be  equally  so  to 
bottle  feeding. 

Long  before  this  interval  became  popular,  we  had  recognized  its 
helpfulness  in  cases  of  regurgitation  and  vomiting,  in  which  the  fat 
of  cows'  milk  and  its  fatty  acids  played  a  causative  part.  Just  as  with 
breast  milk,  the  difficulty  in  the  digestion  of  the  fat  of  cows'  milk 
shown  by  the  cumulative  discomfort  of  the  late  afternoon,  tended  to 
disappear  with  the  longer  interval — but  here  any  close  analogy  between 
the  two  milks  appears  to  cease.  It  is  a  question  in  my  own 
mind  whether  with  young  infants  who  must  necessarily  be  brought 
up  on  the  bottle,  the  total  results  are  any  better  by  adopting  too  rigidly 
the  longer  interval.  Certain  very  young  infants  are  with  difficulty 
given  adequate  amounts  of  diluted  cows'  milk,  and  such  infants  run 
the  risk  of  being  underfed. 

After  all,  the  art  of  the  skillful  pediatrician  is  taxed  not  by  the 
normal  infant,  but  by  those  whom  we  class  as  difficult  to  feed.  The 
more  notable  advances  in  feeding  in  this  country  have  been  made  along 
the  lines  of  adaptation  to  the  requirements  of  the  individual  case.  The 
acceptance  of  any  hard  and  fast  rule  is  a  retrograde  step,  at  variance 
with  our  best  traditions,  since  the  needs  of  the  individual  must  be 
carefully  weighed  with  reference  to  this  factor  of  interval,  as  well  as 
to  all  other  factors  in  infant  feeding. 
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DISCUSSION 

Dr.  Brennemann  :  Dr.  Southworth  has  expressed  what  to  many  of  us  is  a 
truism  but  he  has  also  registered  a  timely  protest.  When  Czerny's  book  came 
out  we  too  adopted  the  four  hour  interval.  I  was  a  younger  man  and  was 
enthusiastic  and  tried  to  adapt  the  baby  to  the  interval  rather  than  the  interval 
to  the  baby.  I  think  the  three  hour  interval  works -just  as  well  as  the  four  hour 
interval  and  in  many  instances  is  much  better.  I  think  it  is  objectionable  to 
have  one  interval  for  feeding  and  to  use  one  interval  only.  This  long  interval 
reaches  its  greatest  danger  in  weak  babies  and  premature  babies.  Some  men 
are  feeding  three  or  four  pound  babies  only  every  four  hours  even  with  a 
stomach  tube.  It  reached  its  greatest  objection  when  it  was  taken  up  by  the 
obstetrican  as  a  routine.  Many  obstetricians  have  taken  it  up  and  now  are 
feeding  new-born  infants  only  every  four  hours,  giving  them  only  five  feedings 
in  twenty-four  hours.  I  recently  saw  a  new-born  baby,  who  was  getting  as 
much  as  three  ounces  at  a  feeding  but  only  five  feedings  in  twenty-four  hours. 
Everybody  wondered  why  he  was  not  gaining.  The  baby  weighed  9V-z  pounds. 
The  baby  was  simply  not  getting  enough  in  five  feedings.  I  am  not  sure  that 
lots  of  puerperal  babies  would  not  do  better  if  fed  every  two  hours  rather  than 
every  four  hours.  I  am  not  advocating  that  but  I  think  that  the  obstetrical 
baby  is  better  off  with  a  routine  three  hour  interval  than  with  a  routine  four 
hour  interval. 


THE     FUNCTION     OF     THE     ORGANIC     FACTOR     AS 
EXEMPLIFIED    BY    COD    LIVER    OIL    XIII 

P.    G.     SHIPLEY,     E.     A.     PARK.     E.    V.     McCOLLUM 

AND 

NINA     SIMMONDS 

BALTIMORE 

In  several  publications  we  have  described  faulty  diets,  which,  when 
fed  to  the  growing  rat,  produced  disturbances  in  the  health,  nutrition 
and  growth  of  the  animal  as  a  whole  and  in  the  calcification  and  growth 
of  the  skeleton.  Among  the  diets  employed  were  several  that  were 
deficient  in  fat  soluble  A  but  had  defects  of  different  kinds  in  their 
inorganic  composition  which,  however,  chiefly  concerned  the  calcium 
and  the  phosphorus.  The  changes  which  this  latter  group  of  diets 
produced  in  the  skeleton  presented  a  wide  range  of  variation.  Some 
caused  pathologic  conditions  to  develop  directly  comparable  to  those 
found  in  the  severest  rickets  of  human  beings.  Others  brought  about 
an  anosteogenic  osteoporosis  with  complete  calcification  of  cartilage 
and  trabeculae.  Others  produced  pathological  conditions  which  might 
perhaps  best  be  described  as  standing  midway  between  rickets  and 
osteoporosis,  since  they  showed  characteristics  of  each. 

When  these  same  faulty  diets  were  administered  to  other  rats  of 
corresponding  ages  for  similar  periods  of  time  with,  however,  the 
addition  of  cod  liver  oil  in  amounts  equal  to  2  or  3  per  cent,  by  weight 
of  the  total  ration,  the  results  obtained  were  different.  The  animals 
grew  ;  their  nutrition  was  improved  ;  their  activity  was  increased ;  their 
entire  aspect  was  changed.  Instead  of  having  osteoporosis,  rickets  or 
conditions  of  the  skeleton  more  or  less  resembling  those  found  in 
rickets,  they  now  showed  normal  bones,  or  displayed  pathological  con- 
ditions of  the  skeleton  less  far  removed  from  the  normal.  In  short. 
whatever  the  defects  in  the  salt  composition  of  the  diets  employed,  the 
effect  of  the  addition  of  cod  liver  oil  was  greatly  to  improve  the  growth 
and  condition  of  the  animal  as  a  whole,  and  to  shift  the  pathological 
condition  in  the  bones  tozvard  the  normal  condition. 

As  a  result  of  our  observations  we  think  it  probable  that  the  func- 
tion of  the  organic  factor  in  cod  liver  oil  is  to  activate  and  coordinate 
cellular  function.  It  raises  the  efficiency  of  the  organism  and  permits 
the   organism    to   put   into    successful    operation    defense    mechanisms 
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which  without  it  would  have  been  ineffectual.  It  does  not  meet  the 
detects  in  the  inorganic  composition  of  the  diet  directly  by  supplying 
to  the  body  either  calcium  or  phosphorus,1  but  meets  them  indirectly 
by  so  raising  the  potential  of  the  cell  as  to  secure  the  most  efficient 
utilization  possible  of  those  substances  available  in  the  body  which  are 
directly  or  indirectly  concerned  with  ossification  and  calcification.  It 
seems  to  bring  about  normal  ossification  and  calcification  or  else  the 
closest  approximation  to  normal  ossification  and  calcification  com- 
patible with  the  marked  variations  from  the  optimal  in  the  amounts  of 
certain  of  the  inorganic  constituents  of  the  diet.  It  does  not  regulate 
the  inorganic  metabolism  of  the  body  but  permits  the  body's  own 
regulatory  mechanisms  to  operate  with  increased  efficiency  and 
economy. 

The  mechanism  by  which  cod  liver  oil  exerts  this  influence  on  the 
processes  of  ossification  and  calcification  we  shall  not  attempt  to  discuss. 

If  wre  are  correct  in  the  interpretation  of  our  experiments  bearing 
on  this  point — which  we  might  add  have  thus  far  been  concerned  chiefly 
with  variations  in  the  calcium-phosphorus  ratio  in  the  diet,  and  are  not 
sufficiently  comprehensive  to  permit  the  formulation  of  absolute  con- 
clusions— we  believe  that  the  theory  regarding  the  function  of  the 
active  principle  contained  in  cod  liver  oil  and  in  other  substances 
is  of  considerable  significance.  In  the  first  place,  the  theory,  if  cor- 
rect, indicates  that  a  substance  possessing  properties  comparable  to 
those  ordinarily  ascribed  to  the  secretions  of  the  ductless  glands  and 
as  essential  as  any  of  them  to  normal  growth  and  development  exists 
outside  the  body  and  must  be  obtained  by  the  body  through  the  food. 
In  the  second  place,  the  theory  opens  the  door  to  a  better  understand- 
ing of  the  nature  of  rickets  and  allied  diseases  or  affections  of  the 
skeleton.  When  the  diet  is  deficient  in  the  organic  substance,  defects 
in  its  salt  composition  are  permitted  to  extend  their  injurious  influence 
to  the  cartilage  and  the  bone.  In  other  words,  when  faults  in  the  salt 
composition  of  the  diet  of  a  nature  favorable  to  the  development  of 
rickets,  osteomalacia  or  anosteogenic  osteoporosis  happen  to  be  present, 
the  deficiency  in  the  diet  of  the  substance  permits  them  to  develop. 
Viewed  in  this  light  rickets  is  a  dietary  disease  due  to  a  faulty  com- 
position, probably  of  a  specific  nature  of  its  mineral  elements  and  an 
insufficiency  of  the  organic  substance. 


1.  In  cod  liver  oil  there  is  a  trace  of  phosphorus. 
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We  believe  that  the  theory  in  regard  to  the  function  of  the  organic 
factor,  as  exemplified  by  cod  liver  oil,  explains  the  conflicting  results 
of  experiments  performed  by  Mellanby,  Sherman  and  Pappenheimer, 
Hess,  and  ourselves.  It  makes  it  possible  to  understand  how  the  with- 
drawal of  the  organic  factor  from  the  diet  may  or  may  not  be  followed 
by  the  development  of  rickets  according  as  the  composition  of  the  min- 
eral portion  of  the  diet  is  favorable  or  unfavorable  for  that  develop- 
ment. It  also  makes  it  possible  to  understand  how  cod  liver  oil  unaided 
when  added  to  the  diet  may  prevent  the  development  of  rickets  or  heal 
a  rickets  already  established. 

DISCUSSION' 

Dr.  Hess  :  Dr.  Park  speaks  of  the  organic  factor.  Evidently  he  does  not 
want  to  label  it  as  identical  with  the  fat-soluble  vitamin.  I  do  not  believe  that 
the  fat-soluble  vitamin  can  be  considered  the  antirachitic  factor  as  stated  by 
Mellanby  and  the  British  Research  Committee.  I  have  taken  this  position  because 
it  is  evident  that  infants  receiving  large  amounts  of  fat-soluble  vitamin  do 
develop  rickcs.  Furthermore,  it  is  very  questionable  whether  rickets  is  to  be 
considered  as  purely  a  dietetic  deficiency  disease.  There  may  be  a  potential 
deficiency.  In  other  words  the  diet  may  contain  sufficient  chemical  substances 
but  they  may  be  so  interrelated  that  they  do  not  benefit  the  body.  I  should  like 
to  ask  Dr.  Park  whether  he  draws  a  distinction  between  the  fat-soluble  vitamin 
and  the  organic  factor  or  whether  he  thinks  the  fat-soluble  vitamin  is  the  organic 
factor.  My  experience  with  infants  during  the  last  year  has  confirmed  the 
opinion  expressed  a  year  ago.  The  experiments  on  rats  of  McCann,  Pappen- 
heimer and  myself  indicate  that  there  is  an  organic  factor  that  has  to  do  with 
the  osteogenesis  of  bone.  In  an  absence  of  the  fat-soluble  vitamin  rickets  did 
not  develop  but  there  was  a  lack  of  osteogenesis.  Rats  were  fed  a  diet  adequate 
in  every  way  except  that  it  did  not  include  the  fat  soluble  vitamin  and  they 
developed  an  irregular  osteogenesis  but  not  rickets.  When  fat-soluble  vitamin 
was  added  there  was  growth  and  cure  of  the  eye  condition  (  xerophthalmia^). 
I  am  in  agreement  with  Dr.  Park  that  an  organic  factor  plays  a  role  but  it  is 
not  the  fat-soluble  vitamin. 

I  should  like  to  ask  Dr.  Park  whether  he  believes  that  animals  or  infants 
can  do  without  this  organic  factor  or  whether  he  considers  it  as  merely  regula- 
tory ;  whether  if  the  diet  is  complete  in  other  respects  infants  can  do  without 
any  of  this  organic  matter. 

Dr.  Chapix  :  I  am  quite  unable  to  discuss  this  paper  from  the  etiologic 
chemical  standpoint  but  I  should  like  to  speak  from  the  clinical  standpoint.  I 
think  there  may  be  a  deficiency  in  the  food  but  it  is  the  bad  hygiene  that  supple- 
ments it.  That  has  been  called  to  my  attention  on  the  lower  East  Side  where 
almost  all  Italians  have  rickets.  They  have  come  in  and  taken  the  rear  tenements. 
First  the  Irish  came  in  years  ago  and  took  these  rear  tenements,  but  now  they 
have  become  our  policemen  and  aldermen  and  are  our  rulers,  and  the  Italians 
have  taken  these  old  tenements.  Xow  the  Italian  babies  nearly  all  have  rickets. 
It  is  true  they  have  dietetic  errors  but  that  is  only  part  of  it.  Rickets  is  very 
rare  in  Italy  where  the  climate  is  mild  and  there  is  plenty  of  light  and  sunshine, 
though  they  have  the  same  errors  of  diet  there  as  here.  That  leads  me  to  believe 
that  while  the  diet  is  partly  responsible,  there  is  something  else  which  is  not 
accounted  for  by  the  dietetic  deficiency. 
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Dr.  LaFetra  :  Would  you  explain  the  rickets  seen  in  early  life  and  in  the 
premature,  and  also  in  small  twins  as  a  true  rickets,  and  in  these  cases  would 
you  say  that  the  rickets  was  due  to  a  dietetic  factor?  It  seems  to  me  that  there 
must  be  some  preexisting  and  predisposing  factor.  I  wonder  whether  Dr.  Park 
has  any  explanation  for  rickets  in  these  classes  of  patients. 

Dr.  Park  :  In  regard  to  the  questions  raised  by  Dr.  Hess,  it  seems  to  me 
that  there  is  evidence  to  indicate  the  possibility  that  there  may  be  an  organic 
factor  which  is  distinct  from  the  organic  factor  which  causes  the  xerophthalmia 
to  heal  and  prevents  its  occurrence.  We  have  not  been  able,  however,  to  discover 
any  proof  that  such  is  the  case.  If  two  organic  factors  exist  distinct  from  each 
other,  we  have  not  succeeded  in  finding  them  separate.  When  one  is  found,  the 
other  is  present.  Therefore,  I  am  absolutely  unwilling  to  commit  myself  to  the 
view  expressed  by  Dr.  Hess  that  the  organic  substance  which  prevents  xeroph- 
thalmia or  cures  it  when  already  established  and  the  organic  substance  which 
initiates  the  healing  process  in  rickets  and  prevents  its  occurrence  are  not  one 
and  identical.  As  to  the  second  question,  undoubtedly  the  organic  factor  which 
is  concerned  in  the  healing  or  prevention  of  rickets  is  most  intimately  concerned 
with  growth  and  is  essential  for  growth.  If  an  animal  is  put  on  a  diet  satisfac- 
tory in  every  respect  except  that  this  organic  factor  is  not  supplied,  he  very 
soon  ceases  to  grow  altogether.  If  rats  are  fed  a  diet  in  which  calcium  is 
present  in  optimal  amounts  or  in  excess  but  the  phosphorus  is  deficient  and  the 
organic  factor  insufficiently  supplied,  rickets  develops.  If  the  phosphorus  in  the 
diet  is  raised  so  that  the  levels  of  calcium  and  phosphorus  are  both  near  the 
optimal  but  the  organic  factor  is  insufficiently  supplied,  the  animal  develops  an 
osteoporosis  characterized  by  a  cessation  or  at  least  great  retardation  of  growth 
activity  but  does  not  develop  rickets  or  anything  resembling  it.  If  the  calcium 
is  deficient  in  the  diet  and  the  phosphorus  is  at  approximately  an  optimal  level, 
and  the  organic  factor  insufficiently  supplied,  the  animal  develops  a  pathologic 
condition  in  the  skeleton  characterized  by  the  most  marked  disturbance  in  the 
calcification  of  cartilage  and  bone  which  has  marked  resemblance  to  rickets, 
but  is  not  identical  with  it.  If  both  the  calcium  and  the  phosphorus  of  the 
diet  are  deficient  and  the  organic  factor  insufficiently  supplied,  the  animal 
develops  extreme  osteoporosis  with  defective  calcification  but  not  rickets.  When 
cod  liver  oil  is  added  to  the  diet  amply  or  excessively  supplied  with  calcium 
but  deficient  in  phosphorus,  the  calcification  of  the  skeleton  becomes  complete. 
The  skeleton  is  not  rendered  entirely  normal,  however,  because  its  growth 
activity,  as  nearly  as  can  be  determined  from  histologic  examination,  does  not 
rise  to  the  normal  level  unless  the  deficiency  in  the  phosphorus  is  corrected. 
When  cod  liver  oil  is  added  to  the  diet  deficient  in  calcium  but  containing  phos- 
phorus in  approximately  optimal  proportions,  the  pathologic  condition  in  the 
bone  shifts  in  the  direction  of  the  normal  but  does  not  reach  the  normal.  The 
calcification  of  the  cartilage  and  of  the  trabeculae  is  improved  but  does  not 
become  complete.  The  activities  of  the  agencies  concerned  with  new  bone 
formation  and  the  destruction  of  old  bone  become  tremendously  increased.  When 
cod  liver  oil  is  added  to  the  diet  in  which  calcium  and  phosphorus  are  both  at 
approximately  optimal  levels,  the  skeleton  of  the  animal  and  the  animal  itself 
become  entirely  normal.  When  cod  liver  oil  is  added  to  the  diets  deficient  in 
both  calcium  and  phosphorus,  it  improves  the  calcification  and  growth  of  the 
bone  but  does  not  render  the  bone  normal.  Cod  liver  oil  always  induces  growth 
of  the  animal  unless  the  deficiency  in  some  dietary  fundamental  is  extreme. 
Our  experiments  prove  that  rickets  can  be  produced  in  the  rat  by  means  of  the 
diet  alone.  Even  though  cod  liver  oil  is  administered  in  the  diet,  abnormal 
conditions  in  the  skeleton  such  as   defective  calcification  can  be   made  to  occur. 
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provided  the  inorganic  composition  of  the  diet  is  altered  in  the  proper  Way. 
Those  abnormal  conditions,  however,  never  take  the  form  of  rickets  as  deter- 
mined by  histologic  criteria,  if  cod  liver  oil  is  supplied  in  sufficient  amounts. 
In  regard  to  Dr.  LaFetra's  question  I  cannot  give  an  answer.  If  a  faulty  diet 
produces  a  given  effect  in  a  rat,  the  effect  is  greatly  intensified  when  the  faulty 
diet  is  continued  through  two  generations.  I  wonder  in  the  case  of  the  premature 
child  who  develops  rickets  when  the  diet  seems  to  be  a  satisfactory  one 
whether  the  mother  might  not  have  been  having  a  defective  diet  during  pregnancy 
or  during  and  before  pregnancy  and  the  child  have  been  born,  in  consequence, 
with  an  insufficient  store  of  the  substances  essential  for  normal  ossification  and 
calcification  of  the  skeleton  during  the  period  of  extraordinary  growth  activity. 
Dr.  LaFetra's  question  is  one  that  I  cannot  hope  to  answer  from  present  knowl- 
edge. I  think,  however,  taking  everything  into  consideration,  that  it  is  most 
reasonable  to  regard  rickets  as  a  dietary  disease  inasmuch  as  it  can  be  pro- 
duced in  animals  through  defective  diets  alone,  and  because  in  the  great  majority 
of  children  suffering  from  rickets  defects  in  the  diet  can  be  discovered  even 
though  those  defects  are  not  always  easy  to  bring  into  relation  to  the  discoveries 
made  on  animals  by  means  of  experiment.  I  think  that  bad  hygiene  intensifies 
rickets,  just  as  it  intensifies  and  favors  the  generalization  of  tuberculosis. 


THE     EFFECT     OF     COMPRESSED     YEAST     CAKE     IN 
INFANT     FEEDING 

MAYNARD  LADD,  M.D. 

BOSTON 

We  may  accept  as  a  general  statement  that  the  food  for  an  infant 
must  have  the  three  known  vitamins,  that  is  (a)  fat  soluble  A;  (b) 
water  soluble  B  ;  and  (c)  antiscorbutic  vitamins,  and  these  must  be 
present  in  sufficient  amounts.  We  may  add  as  a  corollary  that  it  is 
no  less  important  to  have  sufficient  amount  of  fats,  carbohydrates, 
protein  mineral  matter  and  water  to  meet  the  individual  requirements 
of  the  child.  Intelligent  feeding  presupposes  that  the  physician  has 
clearly  in  mind  all  these  requirements  when  he  undertakes  to  prescribe 
a  substitute  food  for  an  infant.  It  may  also  be  said  that  infant  feed- 
ing has  reached  such  a  point,  that  it  is  a  rare  exception  when  a  normal 
baby  cannot  be  successfully  reared  on  cow's  milk  properly  adapted 
to  its  individual  needs. 

A  large  amount  of  experimental  feeding  has  been  carried  out  on 
the  lower  animals  to  determine  the  part  that  is  played  by  these  three 
vitamins  in  the  general  problem  of  nutrition,  and  this  has  contributed 
many  practical  suggestions  to  the  principles  of  infant  feeding.  But 
there  is  a  possibility  that  the  conclusions  reached  in  the  feeding  of 
rats,  guinea-pigs,  fowls,  dogs  and  pigs  may  be  applied  too  directly 
to  infants.  Milk  is  not  a  natural  food  for  these  experimental  animals, 
except  for  a  very  limited  period,  if  at  all.  Obviously,  experiments 
on  the  lower  animals  must  be  repeated  and  checked  on  human  infants, 
before  their  results  can  be  accepted  as  practical  for  purposes  of  infant 
feeding. 

Osborne  and  Mendel,  for  example,  in  connection  with  their  exten- 
sive investigations  on  growth,  have  shown  very  clearly  that  their 
experimental  animals  (rats)  fail  to  show  normal  growth  when  milk 
was  added  to  their  diet,  whereas  with  a  small  amount  of  yeast,  normal 
growth  followed.  There  is  much  evidence  of  a  similar  nature  in  the 
work  of  other  investigators.  The  question  that  I  had  in  mind  in  the 
ten  cases  here  reported  was  to  determine  whether  the  addition  of  such 
an  accessory  as  yeast,  which  presumably  is  rich  in  water  soluble  B.  vita- 
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mins,  would  favorably  influence  the  development  of  infants  in  the  first 
year  or  in  very  undernourished  babies  in  the  second  year,  the  other 
factors  being  managed  along  the  lines  of  rational  feeding. 

It  is  obvious  to  anyone  reading  the  advertising  columns  of  some 
of  our  medical  journals,  that  certain  commercial  firms,  of  a  medical 
or  semimedical  nature,  are  taking  advantage  of  the  present  interest 
in  vitamins,  to  put  into  the  hands  of  physicians  and  of  the  public 
generally,  products  which,  on  the  basis  of  animal  experiments,  are 
recommended  as  valuable  growth  promoters  for  the  human  infant. 
The  danger  as  I  see  it  is  that  the  attention  of  the  general  practitioner 
will  be  directed  away  from  the  principles  of  sound  and  scientific  feed- 
ing, in  the  hopes  that  a  few  pellets  supposed  to  contain  the  essential 
vitamins,  or  the  daily  ingestion  of  a  yeast  cake,  will  solve  the  problem 
of  a  difficult  feeding  case.  An  infinite  amount  of  harm  may  result 
to  the  artificially  fed  infant  if  physicians  attempt  by  such  means  to 
work  their  feeding  problems. 

One  does  not  undervalue  the  brilliant  work  that  has  been  done  in 
the  laboratory  in  experimental  feeding,  but  it  is  a  fact  that  many 
physicians  are  neglecting  the  common-sense  of  infant  feeding  in  their 
faith  that  there  is  a  get-fat-quick  method,  embodied  in  the  use  of 
so-called  vitamins,  marketed  under  high  sounding  names. 

In  the  cases  here  reported  we  have  tried  to  determine  only,  whether 
the  compressed  yeast  cake  added  to  the  food,  which  has  been  prepared 
and  adapted  as  intelligently  as  we  knew  how.  had  any  special  value 
as  a  weight  producer.  These  babies  were  all  hospital  cases,  were 
the  so-called  difficult  class  of  feeders,  and  were  carefully  observed  for 
varied  periods.  The  weight  charts  all  give  evidence  of  satisfactory 
development,  but  careful  analysis  of  the  rate  of  weight  development 
during  the  periods  with  yeast  and  without  yeast,  do  not  show  any 
benefit  that  could  be  attributed  to  the  yeast  itself,  separate  from  the 
factors  entering  into  the  feeding  problem. 

As  to  the  value  of  yeast  in  cases  of  acne  and  furunculosis,  this 
series  of  cases  gives  no  definite  evidence.  One  case  developed  furuncu- 
losis while  taking  the  yeast,  obviously  from  contact  with  a  baby  simi- 
larly affected,  and  in  that  case  it  had  no  prophylactic  value.  The  only 
ill  effects  from  the  yeast  were  seen  in  one  baby  who  developed  a  severe 
fermental  diarrhoea  soon  after  the  yeast  was  begun,  but  when  this 
was  corrected  it  later  took  a  smaller  dose  (y2  cake)  dissolved  in  boil- 
ing water,  with  no  bad  effects,  but  still  without  benefit  to  its  nutrition. 
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In  all  cases  but  two,  a  full  yeast  cake  was  given,  being  evenly 
divided  in  the  day's  feedings;  in  .the  two  very  young  babies  one-half 
of  a  cake  was  given. 

The  results  may  be  summarized  as  follows : 

Case  1. — Parmo,  age  1  month.  Without  yeast,  12  days,  gained  16  ounces; 
with  yeast,  12  days,  gained  6  ounces ;  without  yeast,  15  days,  gained  5  ounces ; 
with  yeast,  21  days,  gained  15  ounces ;  without  yeast,  32  days,  gained  26  ounces. 
Average  gain  without  yeast,  0.80  ounces  per  day;  average  gain  with  yeast,  0.63 
ounces  per  day.     Result :  No  benefit  resulting  from  the  yeast. 

Case  2. — Antonovitch,  age  10  months.  A  long  period  of  50  days  with  a  net 
loss  of  4  ounces;  a  difficult  feeder,  with  rectal  fissure  and  repeated  infections 
of  upper  respiratory  tract.  She  began  to  gain  in  weight  before  the  yeast  was 
used.  The  observations  during  the  periods  of  the  experiments  were  as  follows  : 
Without  yeast,  14  days,  gained  20  ounces ;  with  yeast,  28  days,  gained  26  ounces : 
without  yeast,  56  days,  gained  56  ounces.  Average  gain  without  yeast,  1.08 
ounces  per  day ;  average  gain  with  yeast,  0.93  ounce  per  day.  Result :  No  benefit 
resulting  from  yeast. 

Case  3. — Robey,  age  2  months.  Without  yeast,  12  days,  gained  8  ounces ;  with 
yeast,  12  days,  gained  8  ounces ;  without  yeast,  24  days,  gained  27  ounces ;  with 
yeast,  4  days,  gained  9  ounces.  Average  gain  without  yeast,  0.97  ounce  per  day ; 
average  gain  with  yeast,  1.06  ounces  per  day.  Result:  This  case  showed  a  slightly 
greater  rate  of  gain  on  yeast,  but  only  in  the  last  period,  and  that  of  so  short 
duration  that  its  significance  is  not  conclusive. 

Case  4.— McCarthy,  age  4V2  months.  A  very  difficult  feeding  case,  with 
pylorospasm,  a  negative  Wassermann,  but  a  family  history  of  syphilis  in  both 
parents.  Without  yeast  (previous  to  experiment),  60  days,  gained  27  ounces; 
without  yeast,  8  days,  gained  4  ounces ;  with  yeast,  8  days,  gained  4  ounces. 
Average  gain  without  yeast,  0.45  ounce  per  day;  average  gain  with  yeast,  0.50 
ounce  per  day.  Result :  The  periods  of  equal  duration  with  and  without  yeast 
showed  the  same  rate  of  gain  and  was  practically  the  same  as  in  the  first  60 
days  without  yeast. 

Case  5. — Richards,  age  2  months.  Without  yeast,  57  days,  gained  26  ounces ; 
with  yeast,  57  days,  gained  46  ounces;  without  yeast,  30  days,  gained  17  ounces. 
Average  gain  without  yeast,  0.48  ounce  per  day;  average  gain  with  yeast,  0.80 
ounce  per  day.  Result :  One  of  two  cases  in  the  series  showing  a  considerably 
greater  rate  of  gain  while  on  yeast. 

Case  6. — Devlin,  age  2  months.  Without  yeast,  70  days,  gained  21  ounces ; 
with  yeast,  35  days,  gained  20  ounces  ;  without  yeast,  15  days,  gained  10  ounces. 
Average  gain  without  yeast,  0.36  ounce  per  day;  average  gain  with  yeast,  0.57 
ounce  per  day.  Result :  One  of  two  cases  in  the  series  showing  a  considerably 
greater  rate  of  gain  while  on  yeast. 

Case  7. — Sheehan,  age  6Vs  months.  Without  yeast,  26  days,  gained  22 
ounces ;  with  yeast,  26  days,  gained  16  ounces ;  without  yeast,  56  days,  gained 
41  ounces.  Average  gain  without  yeast,  0.76  ounce  per  day;  average  gain  with 
yeast,  0.61  ounce  per  day.    Result :  No  benefit  resulting  from  the  yeast. 

Case  8. — Barassa,  age  13  months.  Without  yeast,  43  days,  gained  54  ounces ; 
without  yeast,  29  days  gained  40  ounces  ;  with  yeast,  29  days,  gained  39  ounces  ; 
without  yeast,  38  days,  gained  14  ounces ;  with  yeast,  34  days,  gained  20  ounces ; 
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without  yeast,  13  days,  gained  12  ounces.  Average  gain  without  yeast,  1  ounce 
per  day;  average  gain  with  yeast,  0.92  ounce  per  day.  Result:  No  benefit 
resulting  from  yeast. 

Case  9. — Fidler,  age  2  years.  Without  yeast.  84  days,  gained  23  ounces ; 
with  yeast,  49  days,  lost  24  ounces ;  without  yeast,  60  days,  gained  SO  ounces. 
Average  gain  without  yeast,  0.50  ounce  per  day;  average  loss  with  yeast,  0.59 
ounce  per  day.  Result:  The  very  unfavorable  course  during  the  yeast  period 
in  this  case  was  not  due  to  the  yeast  (per  se). 

Case  10. — J^entsos,  age  SVz  months.  Without  yeast,  28  days,  gained  12  ounces; 
without  yeast,  11  days,  gained  10  ounces;  with  yeast,  11  days,  lost  17  ounces; 
without  yeast,  15  days,  gained  19  ounces ;  with  yeast,  52  days,  gained  35  ounces ; 
without  yeast,  30  days,  gained  21  ounces.  Average  gain  without  yeast,  0.73 
ounce  per  day ;  average  gain  with  yeast,  0.30  ounce  per  day.  Result :  The  loss 
of  weight  in  the  first  period  of  yeast  feeding  was  due  to  the  development  of  a 
fermental  diarrhoea.  This  condition  was  corrected  and  the  yeast  administered 
after  dissolving  in  boiling  water.  There  was  no  further  unfavorable  effect  but 
the  subsequent  gains  in  weight  were  the  same,  with  and  without  the  yeast. 

CONCLUSIONS 

In  only  two  out  of  ten  cases  was  there  an  increased  rate  of  gain 
when  yeast  was  incorporated  in  the  infant  food,  and  in  these  other 
factors  in  the  feeding  probably  accounted  for  the  difference.  In  the 
other  eight  cases  the  yeast  was  apparently  inert,  with  the  one  excep- 
tion that  when  given  more  it  produced  a  definite  fermental  diarrhoea. 
There  was  no  clinical  evidence  that  the  appetite  or  general  condition 
of  the  babies  was  better  during  the  periods  when  the  yeast  was  given. 

DISCUSSION 

Dr.  Carr  :  We  tried  a  yeast  preparation  with  infants  in  the  City  Hospital 
and  almost  invariably  they  had  diarrhea  and  there  was  no  gain  in  weight. 

Dr.  Ladd:  The  case  next  to  the  last  shown  was  of  the  type  Dr.  Heiman 
referred  to.  The  child  had  a  long  previous  history  of  malnutrition.  There  was 
no  immediate  improvement  in  weight,  though  the  child  was  given  yeast  cakes 
for  a  long  time,  and  apparently  none  in  its  appetite. 


THE  FOOD  REQUIREMENTS  OF  CHILDREN 

II — PROTEIN     REQUIREMENT  * 

L.     EMMETT    HOLT.     M.D.,    and    MISS    HELEN     L.    FALES 

NEW     YORK 

In  the  first  paper  of  the  series  on  the  food  requirements  of  children 
the  total  caloric  need  throughout  the  entire  period  of  growth  was  dis- 
cussed in  detail.  The  next  step  in  the  consideration  of  food  needs  is  a 
study  of  the  distribution  of  the  total  calories  necessary.  This  involves 
the  estimation  of  the  required  amounts  of  fat,  carbohydrate  and  protein 
to  be  supplied  in  the  daily  diet  and  the  relative  proportions  of  each  of 
these.  When  the  total  caloric  need  is  known  the  proportion  of  the 
different  constituents  is  most  concisely  expressed  by  the  percentage  of 
fat,  carbohydrate  and  protein  which  are  given. 

All  three  of  these  nutritive  substances  are  sources  of  energy.  There 
are,  however,  other  important  considerations  which  affect  the  amount 
of  each  one  of  them  in  the  diet.  Especially  is  this  true  of  the  protein. 
Before  considering  the  other  food  elements,  it  is  necessary,  first,  to 
establish  the  protein  requirement.  Proteins  differ  greatly  in  their  com- 
position and  it  is  impossible  to  consider  the  total  protein  requirement 
without  taking  these  differences  into  account. 

As  is  well  known,  the  food  proteins  are  composed  of  fifteen  or 
twenty  amino-acids  which  are  combined  in  varying  proportions  in  the 
different  proteins.  In  the  intestines,  the  food  proteins  are  split  up 
into  amino-acids  which  are  then  absorbed  and  subsequently  recombined 
to  form  the  proteins  of  the  body.  The  proportions  of  amino-acids  in 
the  body  proteins  are  not  the  same  as  in  the  food  proteins.  As  a  conse- 
quence, not  all  the  amino-acids  of  the  food  are  utilized  in  building  up 
or  repairing  the  body  structure.  Those  amino-acids  which  are  not 
utilized  as  building  materials  are  used  largely  for  energy,  being  broken 
down  into  urea  and  excreted  in  the  urine.  A  food  protein  may  furnish 
a  considerable  excess  of  one  or  more  of  the  amino-acids  needed  as 
building  material,  while  at  the  same  time  it  may  be  deficient  in  other 
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necessary  amino-acids.  Certain  of  the  amino-acids,  such  as  leucin, 
glutamic  acid,  arginin,  prolin,  etc.,  which  form  large  proportions  of 
the  body  proteins,  are  present  in  abundance  in  all  food  proteins ;  conse- 
quently an  ample  supply  of  these  is  always  assured.  Other  amino-acids 
which  are  especially  needed  in  growth,  such  as  lysin,  cystin,  trypto- 
phan, etc.,  are  found  in  much  smaller  and  in  widely  varying  propor- 
tions in  the  different  food  proteins.  Many  of  the  proteins  are  in  fact 
entirely  wanting  in  one  or  another  of  these  amino-acids.  Hence,  special 
care  must  be  taken  to  provide  in  the  diet  of  growing  children  either 
the  proteins  having  the  larger  proportion  of  these  important  amino- 
acids  or  else  there  must  be  furnished  a  greatly  increased  supply  of  the 
proteins  which  have  a  lower  proportion  of  these  substances. 

It  is  obvious  that  the  total  protein  requirement  for  children  during 
the  period  of  growth  is  to  a  great  extent  dependent  on  the  character 
of  the  protein  given.  The  animal  proteins  approximate  more  nearly 
the  proteins  of  the  human  body  than  do  those  of  vegetable  origin  and 
for  this  reason  are  preferable.  For  the  growing  child,  therefore,  the 
animal  proteins,  such  as  are  furnished  in  milk,  eggs  and  meat,  are 
distinctly  of  a  higher  grade  than  the  vegetable  proteins.  It  is  possible 
that  when  the  knowledge  of  the  structure  of  the  body  proteins  has 
progressed  further,  a  combination  of  vegetable  proteins  might  be  made 
to  approximate  for  nutritive  purposes  the  quality  of  animal  protein. 
With  our  present  knowledge,  however,  it  appears  necessary,  if  vegetable 
proteins  are  depended  on,  to  supply  them  in  large  amounts,  in  order  to 
insure  normal  growth. 

In  estimating  the  child's  protein  need  two  functions  of  protein  must 
be  considered.  The  first  is  the  requirement  for  tissue  repair  and 
general  maintenance;  the  second  is  that  for  growth.  In  adult  life  the 
first  need  is  the  only  one  to  be  supplied.  In  childhood  the  second  is 
equally  important.  Even  the  protein  requirement  of  the  adult  has  been 
the  subject  of  much  controversy.  It  has  been  found  possible  to  main- 
tain nitrogen  equilibrium  in  an  adult  man  or  woman  on  a  protein  intake 
as  low  as  40  gm.  daily.  Some  writers  believe  that  this  minimum  allow- 
ance is  a  sufficient  supply.  The  average  adult  dietary,  however,  as 
compiled  from  many  sources,  contains  from  100  to  120  gm.  protein 
daily.  This  naturally  adjusted  intake  has  been  regarded  by  many  as 
an  expression  of  the  optimum.  This  amount  of  protein  allows  an 
average  of  about  1.4  gm.  protein  per  kilo  of  body  weight. 
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Sherman x  recently  found  the  average  protein  minimum  in  109 
adults  to  be  44.4  gm.  daily.  This  represents  0.635  gm.  per  kilo  for  a 
person  of  average  weight.  He  concludes  that  in  an  adult  1.0  gm. 
protein  per  kilo  is  an  ample  allowance  for  maintenance.  The  work  of 
various  investigators  indicates  that  the  entire  need  for  maintenance 
can  probably  be  supplied  by  vegetable  protein.  Sherman,  however, 
believes  that  better  results  are  obtained  by  supplying  part  of  the  main- 
tenance requirement  by  animal  protein.  Among  the  vegetable  proteins 
certain  ones,  especially  zein — the  protein  of  corn — are  insufficient  even 
for  maintenance. 

From  the  knowledge  of  the  adult  protein  need  it  may  reasonably  be 
inferred  that  the  growing  child  requires  for  maintenance  from  1.0 
to  1.5  gm.  per  kilo  of  body  weight  daily.  It  is  probable  that  this  can 
be  supplied  either  from  vegetable  or  animal  sources.  In  addition  to 
the  maintenance  need,  however,  the  child  must  be  supplied  with  a 
generous  amount  of  protein  for  growth.  Because  the  vegetable  proteins 
as  a  group  are  so  poor  in  certain  of  the  important  amino  acids  it  seems 
desirable,  and  probably  necessary,  to  supply  the  growth  need  by  animal 
protein.  How  much  protein  should  be  furnished  to  cover  this  require- 
ment is  difficult  to  estimate. 

No  experimental  work  has  been  reported  on  the  protein  need  of 
children  and  the  effect  on  their  growth  of  either  a  very  low  or  very 
generous  protein  intake.  Osborne  and  Mendel 2  have  been  able  to 
obtain  quantitative  results  on  protein  needs  in  their  work  with  rats. 
They  have  determined  exactly  how  much  of  certain  proteins  will 
support  normal  growth  in  rats  and  also  to  what  extent  the  amount  of 
these  proteins  in  the  diet  can  be  reduced  if  their  quality  is  improved 
by  the  addition  of  certain  amino  acids  in  which  they  are  known  to  be 
deficient.  Such  experimentation  is  by  its  very  nature  quite  impossible 
with  children.  Accordingly,  about  the  only  guide  to  a  knowledge  of 
the  total  protein  need  of  children  is  found  in  a  study  of  the  actual 
amounts  of  protein  taken  by  normal  healthy  children  in  their  customary 
diet.  We  fully  realize  that  the  results  of  this  method  of  investigation 
are  not  conclusive,  but  they  are  strongly  suggestive.  They,  therefore, 
deserve  careful  consideration  until  further  light  is  shed  on  the  question 
by  more  extended  observations,  possibly  different  in  character. 


1.  Sherman,  H.  C. :  J.  Biol.  Chem.  41:97,  1920. 

2.  Osborne,  T.  B.,  and  Mendel,  L.  F. :  J.  Biol.  Chem.  25:1.  1916,  id.  37:223, 
1919,  and  others. 
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The  protein  intake  of  the  normal  nursing  infant  is  very  low.  It 
ranges  during  the  first  nine  months  of  life  approximately  from  8.0 
to  12.0  gm  daily.  This  is  equivalent  to  only  about  1.5  gm.  per  kilo. 
Up  to  the  age  of  8  or  9  months  the  protein  taken  by  the  nursing  infant 
seldom  exceeds  12  gm.  daily.  This  amount  must  be  sufficient  to  supply 
not  only  the  maintenance  need  but  the  need  for  growth  during  the 
most  active  period  of  growth  in  the  life  of  the  child,  for  we  find  our 
best  examples  of  good  nutrition  and  growth  in  breast-fed  infants. 
The  reason  for  the  adequacy  of  this  small  protein  intake  is  that  the 
protein  of  woman's  milk  is  certainly  best  adapted  in  its  amino  acid 
composition  for  digestion  and  assimilation  by  the  infant. 

When  cow's  milk  is  substituted  for  woman's  milk  experience  has 
shown  that  the  protein  intake  must  be  considerably  increased — doubled 
or  even  trebled.  Infants  from  1  month  to  9  months  of  age  receive 
from  15  to  30  gm.  protein  daily  when  fed  on  the  usual  modifications 
of  cow's  milk.  This  represents  fully  3.0  gm.  and  often  4.0  gm. 
protein  per  kilo.  The  increase  in  protein  requirement  when  cow's  milk 
is  substituted  for  woman's  milk  is  probably  due  to  the  difference 
between  the  two  milks  in  amino-acid  content.  Woman's  milk  contains 
about  twice  as  much  lactalbumin  as  does  cow's  milk.  The  work  of 
Mendel  and  Osborne,  as  well  as  that  of  others,  has  shown  that  lactal- 
bumin is  especially  efficient  in  promoting  growth,  while  casein,  which 
forms  five-sixths  of  the  protein  of  cow's  milk,  is  of  comparatively  low 
grade  as  a  growth  protein,  being  notably  deficient  in  cystine.  Further- 
more, lactalbumin,  which  forms  two-thirds  of  the  protein  of  woman's 
milk,  contains  of  all  the  proteins  the  highest  proportions  of  the  amino 
acids  leucin,  lysin  and  tryptophan. 

The  failure  of  condensed  milk  as  a  food  for  infants  has  been 
ascribed  to  its  low  fat  and  its  relatively  high  sugar  content.  It  now 
seems  clear  that  equally  important— probably  more  important  than  either 
of  these — is  its  low  protein.  As  usually  fed  in  dilutions  of  one  to 
eight  or  one  to  six,  the  protein  ranges  from  1.0  to  1.4  per  cent.,  which 
is  only  about  that  of  woman's  milk. 

Again,  in  the  early  days  of  milk  modification  by  the  percentage 
method  it  was  thought  that  cow's  milk  mixtures  in  which  the  pro- 
portions of  fat,  sugar  and  protein  were  as  nearly  as  possible  those 
found  in  woman's  milk  would  be  the  best  substitute  for  it.  The  many 
failures  from  the  use  of  such  formulas  have  been  attributed  to  the 
high  fat,  but  it  now  seems  quite  evident  that  the  low  protein  was  even 
more  at  fault.    It  has  become  increasingly  clear  with  clinical  experience 
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that  the  majority  of  infants  will  not  thrive  normally  on  cow's  milk 
unless  they  are  given  two  or  three  times  as  much  protein  as  is  contained 
in  woman's  milk. 

The  proportion  of  vegetable  proteins  in  the  diet  of  infants  is  a  very 
small  one.  Whether  nursed  or  artificially  fed  the  infant  receives 
practically  his  entire  protein  supply  in  the  form  of  animal  protein  at 
least  during  the  first  six  months  of  life.  It  is  only  when  cereal  addi- 
tions are  given,  either  as  flour  incorporated  in  the  milk  formula  or 
as  cereal  given  separately,  that  a  portion,  although  at  first  a  very  small 
one,  of  the  protein  given  is  of  vegetable  origin. 

Very  little  attention  has  thus  far  been  paid  to  the  quantitative 
composition  of  the  diet  of  children  over  1  year  of  age.  There  is, 
therefore,  very  little  material  in  the  literature  concerning  the  actua! 
daily  amount  of  protein  taken  by  older  children.     The  few  scattered 

TABLE  1. — Summary  of  Literature  ox  Protein  Intake  Per  Kilo  (Gillett) 


Age,  Years 

Number  of 
Cases 

Total  Protein, 
Gin.  Daily 

Protein  Intake, 

Average  Gm. 

per  K. 

2-  5.... 

51 

53 
67 
73 

94 

3.3 

6-9.... 
10-13.... 
14-17.... 

44 

33 

IS 

2.6 

2.0. 
■>  2 

Total  range  in  all  cases  over  one  year,  1.37-4.86. 

data  published  are  for  the  most  part  incidental  to  researches  on  other 
subjects.  Most  of  the  authors  whose  reports  on  the  total  calories 
taken  by  children  were  discussed  in  the  first  paper  of  our  series  have 
also  reported  the  protein  content  of  the  diets  taken. 

Gillett 3  has  compiled  from  eighteen  authors  146  such  cases,  including 
most  of  the  values  for  protein  intake  given  in  the  literature  up  to  1917, 
and  has  summarized  them  in  her  article.  This  summary  is  shown  in 
Table  1.  It  will  be  seen  that  in  all  the  groups  the  average  intake 
was  at  least  2  gm.  protein  per  kilo  and  that  the  younger  children  took 
on  the  average  3  gm.  per  kilo. 

Miiller,4  whose  cases  are  included  in  Gillett's  summary,  discusses 
in  considerable  detail  the  protein  intake  of  the  thirty-two  children 
studied  by  him.  These  children,  from  1  to  6  years  of  age,  took  on 
the  average  3.5  gm.  protein  per  kilo  daily      It  must  be  borne  in  mind, 


3.  Gillett,  Lucv  H.:   Publication   115,  N.  Y.  Assn.  for  Imp.  Cond.  of  Poor, 
1917. 

4.  Miiller,  E. :  Biochem.  Ztschr.  5:143.  1907. 
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however,  that  these  children  were  much  underweight.  Mtiller  thinks 
that  the  protein  need  of  children  is  proportionally  very  much  greater 
than  that  of  adults,  and  that  no  attempt  should  be  made  to  reduce  the 
protein  intake  to  a  minimum  lest  growth  be  interfered  with  and  general 
nutrition  impaired. 

Gephart 5  in  his  observations  on  the  adolescent  boys  in  St.  Paul's 
School  found  the  protein  intake  to  be  very  high.  The  average  total 
daily  protein  was  about  160  gm. ;  while  the  average  protein  per  kilo 
ranged  from  2.6  to  3.8  gm.  per  kilo.  His  averages  are  shown  in 
Table  2. 

Camerer,6  whose  schedule  for  feeding  older  children  has  been  widely 
followed,  recommends  over  4  gm.  per  kilo  for  the  first  year,  from 
3  to  4  up  to  the  eighth  year,  over  2  gm.  until  the  fourteenth  year, 
diminishing  to  1.7  gm.  at  the  end  of  the  growth  period. 

TABLE  2. — Average  Protein    Intake  ix   Gkphart's  Observations 

Average  Age:  Total  Protein,        Prote'n  Intake. 

Gm.  Daily  Average  Gm. 

Yrs.     Mos.  per  K. 


Lower  school 13  6  164  3.76 

Middle  school 14  7  165  3.26 

Upper  school 16  1  157  2. CO 


In  a  former  article  we "  presented  the  values  for  total  calories 
taken  by  over  one  hundred  healthy  children  from  one  to  seventeen 
years  of  age.  In  each  of  these  cases  we  obtained  complete  diet  records 
for  a  period  of  four  days.  These  children  were  from  intelligent 
well-to-do  families  and  may  be  assumed  to  be  taking  diets  which  are 
fairly  representative  of  what  children  under  such  circumstances  usually 
receive.  A  study  of  the  amount  of  protein  taken  by  these  children 
should,  therefore,  give  some  idea  of  the  usual  amount  in  the  diet  of 
healthy  children.  The  average  values  for  the  total  protein,  the  protein 
per  kilo  and  the  proportion  of  animal  and  vegetable  protein  taken  at 
different  ages  are  given  in  Table  3.  The  average  total  protein  in  the 
second  year  was  44  gm.,  in  the  sixth  and  seventh  year  60  gm.,  in  the 
twelfth  year  80  gm.,  in  the  fourteenth  to  the  sixteenth  year  130  gm. 
and  in  the  eighteenth  115  gm. 


5.  Gephart,  F.  C. :  Boston  M.  &  S.  J.  176:17,  1917. 

6.  Camerer:   Stoffwechsel  des  Kindes,  1896. 

7.  Holt,  L.  E:,  and  Fales.  H    L. :  Am.  J.  Dis.  Child.  21:1.  1921. 
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Figure  1  shows  the  total  daily  intake  of  protein  of  the  individual 
children.  Our  observations  indicate  that  approximately  15  per  cent, 
of  the  total  calories  taken  by  children  over  1  year  old  should  be 
supplied  by  protein.  The  solid  and  dotted  lines  represent  for  boys  and 
girls  the  grams  of  protein  which  are  equivalent  to  15  per  cent,  of  the 
calories  recommended  in  our  previous  paper  for  the  different  ages. 
While  the  great  majority  of  these  cases  fall  reasonably  near  the 
average  lines  there  are  some  notable  exceptions. 

There  are  four  girls  whose  protein  intake  was  very  high  ;  three 
were  between  18  months  and  4  years  of  age  and  one  was  8^  years 
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Figure  1 

old.  All  four  were  extremely  active  children  in  excellent  health  whose 
total  food  intake  was  very  high.  Two  large  girls  of  I3y2  and  14  years, 
respectively,  took  a  very  low  amount  of  protein.  Both  had  attained 
practically  their  full  growth,  and  for  them  really  the  only  protein  need 
was  that  for  maintenance. 

There  were  three  boys  about  10  years  old  with  very  high  intake. 
The  explanation  in  each  case  was  excessive  activity.  A  14  year  old 
boy  taking  210  gm.  protein  daily  is  an  example  of  what  is  so  often 
observed,  that  is,  the  very  large  amount  of  food  frequently  taken  by 
an  active  rapidly-growing  boy  at  this  age. 
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The  grams  of  protein  per  kilo  of  body  weight  taken  by  these 
children  are  shown  in  Figure  2,  the  dots  indicating  the  values  for  boys, 
the  circles  those  for  girls  The  solid  and  dotted  lines  represent  the 
values  for  grams  of  protein  per  kilo  equivalent  to  15  per  cent,  of  the 
calories  per  kilo  recommended  for  different  ages  in  our  previous  paper. 
Four-fifths  of  all  the  children  observed  took  between  2  and  4  gm. 
protein  per  kilo.  Only  nine  took  less  than  2  gm.  per  kilo,  all  of  these 
children  being  over  8  years  of  age.  Fourteen  took  more  than  4  gm. 
per  kilo.  These  were  mostly  young  and  very  active  children,  only 
four  being  over  5  years  of  age.     In  general,  the  amount  taken  by  the 
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Figure  2 

younger  children  was  largest,  the  intake  per  kilo  tending  to  diminish 
as  age  advanced. 

It  is  seen  that  the  protein  intake  of  the  children  under  6  years 
averaged  over  3  gm.  per  kilo.  That  of  the  older  children  averaged 
over  2  gm.  per  kilo  for  most  years,  there  being  a  tendency  to  a  reduc- 
tion with  the  years.  The  values  for  girls  between  12  and  15  are  low, 
but  there  are  too  few  observations  to  warrant  deductions.  It  is 
probable  that  with  more  data  the  average  protein  intake  of  these  years 
would  be  higher  than  is  shown  in  Table  3  since  these  are  the  years 
of  most  rapid  growth  and,  as  we  have  shown  in  the  discussion  of 
total  caloric  needs,  the  food  requirements  are  very  high  during 
adolescence. 
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These  observations  on  normal  children  have  also  been  analyzed  with 
respect  to  the  proportion  of  animal  and  vegetable  protein  in  the  diets 
taken.  Most  of  the  children  took  over  60  per  cent,  of  their  total 
protein  in  the  form  of  animal  protein,  from  milk,  eggs,  meat,  etc. 
The  average  of  all  the  cases  shows  that  66  per  cent,  of  the  total  protein 
was  animal  and  34  per  cent  vegetable  protein.  In  only  one  instance 
did  a  child  take  less  than  half  of  his  protein  as  animal  protein.  Figure 
3  shows  graphically  the  percentage  division  of  the  total  protein  in  the 
diet  of  each  child.     The  values  are  arranged  in  order  of  age. 


Animal  ana  Vegetable  Protein   Percentage  of  Total   Protein 


Average 


11*  12'Js    13"  H»  15»  lesM^B^year 


Figure  3 


That  there  was  found  so  little  variation  in  the  proportion  of  animal 
and  vegetable  protein  in  the  different  cases  was  to  us  a  matter  of  much 
surprise.  There  are  only  three  values  for  animal  protein  below  55  per 
cent,  and  only  four  above  80  per  cent,  of  the  total  protein.  Figure  3 
shows  clearly  that  there  was  no  constant  variation  according  to  age. 
The  older  children  received  practically  the  same  proportion  of  animal 
and  vegetable  protein  as  did  the  younger  ones. 

From  the  foregoing  observations  it  is  seen  that  healthy  children 
take  in  their  usual  diet  about  4  gm.  protein  per  kilo  at  the  age  of  1  year, 
the  amount  diminishing  to  about  2.6  gm.  at  6  years  of  age  and  remain- 
ing at  about  this  value  or  slightly  below  it  until  the  end  of  growth. 
Of  this  total  practically  two-thirds  is  animal  protein.  Thus,  there 
is  in  the  usual  diet  about  2.7  gm.  animal  protein  and  1.3  gm.  vegetable 
protein  at  the  age  of  1  year  and  about  1.6  gm.  animal  protein  and  1 
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gm.  vegetable  protein  at  the  age  of  6  years  and  thereafter.  This 
quantity  of  protein  may,  perhaps,  be  regarded  as  the  optimum  and 
may,  therefore,  be  recommended  as  a  suitable  intake  for  the  growing 
child. 

Recent  investigations  indicate  that  a  low  protein  intake,  or  a  protein 
intake  of  poor  quality,  as  when  that  of  the  diet  is  largely  of  vegetable 
origin,  is  an  important  factor  in  the  production  of  pellagra.  This 
furnishes  another  argument  in  favor  of  a  generous  protein  intake  for 
growing  children,  and  emphasizes  the  importance  of  providing  the 
greater  part  of  the  protein  from  animal  sources. 

It  is  quite  possible  that  children  might  do  well  if  a  smaller  pro- 
portion of  the  protein  given  were  animal  protein.  However,  from 
what  is  known  of  the  growth  properties  of  the  vegetable  proteins  as 
a  class  it  is  evident  that  a  much  larger  amount  of  vegetable  protein 
would  be  required  to  furnish  the  amino  acids  necessary  for  normal 
growth. 

Vegetable  protein  cannot  replace  animal  protein  gram  for  gram 
but  must  be  given  in  greater  amounts.  Accordingly,  if  it  is  desired 
to  give  a  larger  proportion  of  vegetable  protein  than  the  usual  one-third 
of  the  total  requirement  the  total  protein  intake  must  be  considerably 
increased.  When,  however,  the  amount  of  vegetable  protein  given  is 
increased  very  much  above  the  average— that  is,  about  1  gm.  per  kilo 
— the  amount  of  carbohydrate  which  must  be  necessarily  taken  with  it, 
because  of  the  nature  of  the  occurrence  of  the  vegetable  protein,  is 
likely  to  be  excessive  and  may  be  a  menace  to  proper  digestion. 

SUMMARY 

1.  No  estimate  of  the  amount  of  protein  required  by  growing 
children  can  be  made  without  taking  into  account  the  kind  of  protein 
given,  since  the  amino  acid  content  of  different  proteins  varies  con- 
siderably. 

2.  In  estimating  the  protein  needs  of  the  child  not  only  must  the 
need  for  maintenance  be  supplied,  as  with  the  adult,  but  also  a  liberal 
amount  of  protein  must  be  allowed  for  growth. 

3.  Vegetable  proteins  as  a  class  are  of  a  distinctly  lower  grade  than 
animal  proteins.  While  they  may  be  adequate  for  maintenance,  with 
our  present  knowledge  it  is  hazardous  to  depend  on  them  for  growth. 

4.  The  fact  that  the  small  amount  of  protein  taken  by  nursing 
infants  is  adequate  for  healthy  growth  is  due  to  the  superior  amino 
acid  composition  of  the  proteins  of  woman's  milk. 
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5.  When  cow's  milk  is  substituted  for  woman's  milk  the  amount  of 
protein  allowed  should  be  doubled  or  trebled. 

6.  The  average  amount  of  protein  taken  in  the  usual  mixed  diet 
by  over  one  hundred  healthy  children  ranged  from  44  gm.  daily  in  the 
second  year  to  130  gm  daily  in  the  fifteenth  year.  The  latter  figure 
exceeds  the  average  adult  need  and  obviously  should  do  so,  since 
adults  require  protein  for  maintenance  only. 

7.  The  amount  of  protein  per  kilo  of  body  weight  taken  by  these 
children  averaged  about  4  gm.  at  one  year,  diminished  to  about  2.6 
gm.  at  6  years  and  remained  at  about  this  value  until  the  end  of  growth. 

8.  The  children  studied  by  us  took  about  two-thirds  of  their 
protein  as  animal  protein  and  one-third  as  vegetable  protein. 

DISCUSSION 

Dr.  Talbot:  I  should  like  to  ask  whether  these  were  normal  children.  I 
got  the  impression  that  they  were  normal  children. 

Dr.  Holt:     I  think  they  are  normal  children. 

Dr.  Talbot  :  Did  you  say  that  four  were  underweight.  Was  that  why  they 
had  so  much  protein?  If  they  were  normal  how  does  it  come  they  were  under- 
weight ? 

Dr.  Holt:     They  were  having  excessive  activity. 

Dr.  Talbot  :  Have  you  any  explanation  as  to  why  they  took  so  much 
protein? 

Dr.  Holt  :  I  have  not  except  that  some  children  take  more  protein  habitually 
than  others. 


INTERPRETATION     OF     SEASONAL     VARIATION 
OF     RICKETS 

ALFRED     F.     HESS     and     LESTER     J.     UNGER 

NEW     YORK 

The  Medical  Research  Committee  of  Great  Britain,  in  its  report 
on  rickets,  published  in  1918,  came  to  the  conclusion  that  "in  spite 
of  a  most  varied  and  extensive  research  we  have  practically  no  real 
knowledge  of  the  nature  or  causation  of  this  widespread  malady,  or  of 
the  factors  which  determine  its  onset."  *  There  are  two  widely  diver- 
gent theories  as  to  its  etiology — the  hygienic  and  the  dietetic,  the  pen- 
dulum swinging  sometimes  in  the  one  and  sometimes  in  the  other 
direction.  As  will  be  remembered,  Kassowitz,  one  of  the  best  known 
students  of  this  disorder,  maintained  the  opinion  that  rickets  came 
about  from  breathing  noxious  gases,  which  accumulated  in  badly  ven- 
tilated rooms.2  Von  Hansemann  ascribed  its  development  to  "domesti- 
cation," including  under  this  broad  term  all  the  harmful  influences 
which  result  from  modern  civilization.3  Findlay  and  Paton,  in  the 
report  just  referred  to,  emphasize  the  etiologic  importance  of  inade- 
quate air  supply  and  exercise.  On  the  other  hand,  the  dietetic  point  of 
view  has  been  maintained  by  a  large  number  of  clinicians  and  labora- 
tory investigators  ever  since  the  days  of  Glisson.  Its  most  recent 
advocate  has  been  Mellanby,4  who  came  to  the  conclusion  that  a 
vitamin  (the  fat-soluble  vitamin  or  one  closely  resembling  it)  is  the 
paramount  factor  in  the  causation  of  this  disorder.  This  opinion  has 
gained  recognition  and  acceptance  with  surprising  rapidity.  It  was  at 
once  adopted  by  the  Medical  Research  Committee  of  Great  Britain 
in  a  report  issued  in  1919  r>  and  has  gained  an  established  place,  even 
in  textbooks  on  medicine  and  pediatrics. 

As  is  well  known,  rickets  is  a  disorder  which  is  most  prevalent 
among  the  poorer  classes  and  is  met  with  far  more  frequently  among 


1.  Medical  Research  Committee:  A  Study  of  Social  and  Economic  Factors  in 
the  Causation  of  Rickets.     Special  Report,  Series  No.  20,  London,  1918 

2.  Kassowitz,  M. :  Praktische  Kinderheilkunde,  Berlin,  1910. 

3.  v.  Hansemann,  D. :  Berl.  klin.  Wchnschr.  629:  670,  1906. 

4.  Mellanby,  E. :  Lancet  1:407   (March  15)  1919. 

5.  Medical  Research  Committee :  Report  on  Accessory  Food  Factors.     Special 
Report,  Series  No.  38,   1919. 


Hess-Unger  :    Rickets 


153 


infants  in  cities  than  among  those  in  the  rural  districts.  There  is  some 
difference  of  opinion  as  to  its  frequency,  but  all  seem  to  agree  that 
it  occurs  in  more  than  50  per  cent,  of  the  children  of  the  poor.  In  his 
well  known  investigation,  which  was  based  on  pathologic  rather  than 
on  clinical  data,  Schmorl  found  rickets  in  89  per  cent,  of  hundreds  of 
cases.6  The  recent  book  of  Thomson  on  sick  children  gives  its  occur- 
rence as  being  over  50  per  cent,  among  the  children  of  Edinburgh, 
London,  Glasgow  and  Manchester,  and  states  that  "had  roentgen-ray 
examination  been  used,  a  much  larger  proportion  would  certainly  have 
been  recognized."  7 


Fig.  1. — F.  W.  (18  months).  Two  roentgenograms  of  the  same  infant,  one 
showing  rachitic  changes  of  the  epiphyses  and  the  other  calcification  following 
ultraviolet   ray  therapy   (arrows). 

As  emphasized  in  a  recent  paper,8  season  plays  a  most  remarkable 
role  in  the  incidence  of  this  disorder.  In  this  respect,  rickets  can  be 
compared  almost  to  pellagra,  which  comes  into  sudden  prominence  in 
the  spring  and  rapidly  disappears  from  view  in  the  early  summer.     To 


6.  Schmorl,    G. :    Die   pathologische    Anatomie    der    rachitischen    Knochener- 
krankung,  Ergebn.  d.  inn.  Med.  u.  Kinderh.  13:  403,  1914. 

7.  Thomson,  J.:    Clinical  Study  and  Treatment  of  Sick  Children,  Oliver  and 
Boyd,  Edinburgh,  1921. 

8.  Hess,  A.  F. :  Newer  Aspects  of  Some  Nutritional  Disorders,  J.  A.  M.  A. 
76:694  (March  12)    1921. 
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a  less  extent  this  is  true  of  beriberi,  tetany  and  scurvy.  This  striking 
seasonal  incidence  of  rickets  is  acknowledged  by  all,  by  clinicians  as 
well  as  by  pathologists.  It  therefore,  becomes  a  matter  of  importance 
in  unraveling  the  etiology  of  this  disease  to  attempt  to  gain  an  insight 
into  the  factors  leading  to  this  increase  of  rickets  during  the  winter 
and  early  spring  and  its  decrease  during  the  summer  months.  These 
seasonal  phases  have  been  subjected  to  two  interpretations,  quite  differ- 
ent in  their  nature.    Some  believe  that  climate  is  the  determining  factor, 


Fig.  2. — H.  B.  (21  months).  Roentgenograms  showing  rachitic  changes  in 
the  epiphyses  (left)  and  calcification  following  eight  weeks'  treatment  with 
ultraviolet   ray    (right). 

whereas  others  attribute  the  rise  and  subsidence  to  alterations  in  the 
food,  which  occur  in  the  course  of  the  changing  seasons.  At  present, 
the  dietetic  theory  of  rickets  holds  sway,  and  the  majority  of  clinicians 
and  investigators  have  taken  it  for  granted  that  diet  is  the  prepon- 
derating factor  in  its  incidence,  and  likewise  is  responsible  for  its 
seasonal  variation. 

In  the  course  of  our  experience  in  a  large  child-caring  institution, 
rickets  has  been  found  to  occur  with  every  food,  without  exception. 
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Cases  have  developed  when  the  dietary  contained  a  large  quota  of 
milk,  and  therefore  was  rich  in  fat ;  when  fat  and  the  fat-soluble  vitamin 
were  lacking  in  the  diet ;  when  the  milk  was  raw  or  pasteurized.  It 
has  been  noted  on  a  diet  of  fluid  milk,  dry  milk,  condensed  milk,  pro- 
tein milk  and  human  milk.9  On  every  one  of  these  dietaries  some 
babies  ha^e  developed  rickets,  whereas  others  have  remained  perfectly 
normal  in  this  respect".  This  peculiar  phase  of  the  etiology  we  shall, 
however,  discuss  at  some  future  time.  In  referring  to  rickets,  we 
have  in  mind  cases  which  showed  the  typical  picture  on  roentgen-ray 
examination  and,  for  the  purposes  of  the  present  discussion,  have 
excluded  such  cases  as  showed  signs  merely  on  inspection  or  palpation. 

In  a  study  of  experimental  scurvy  of  guinea-pigs,  it  was  shown 
by  us,  as  well  as  by  others,  that  milk  differs  greatly  in  its  antiscorbutic 
content  according  to  the  fodder  of  the  cows;10  that  if  the  animals  have 
been  on  a  diet  very  poor  in  antiscorbutic  vitamin  for  a  period  of  three 
weeks,  the  milk  which  they  secrete  is,  from  a  dietetic  standpoint,  almost 
devoid  of  this  vitamin.  It  seemed,  therefore,  possible  if,  as  has  been 
predicated,  rickets  is  likewise  a  deficiency  disease,  dependent  on  a  lack 
of  an  "antirachitic  vitamin,"  that  its  marked  occurrence  in  the  winter 
might  be  associated  with  the  fodder  of  the  cows,  resulting  in  a  lack 
of  this  specific  factor  in  the  milk.  We,  therefore,  made  an  effort  to 
rectify  the  possibility  of  such  a  deficiency,  by  obtaining  dry  milk  which 
had  been  prepared  during  the  summer  from  the  milk  of  pasture-fed 
cows.  A  sufficient  quantity  of  this  milk  was  secured  for  eight  of  the 
twenty  infants  who  were  receiving  a  diet  of  dry  milk. 

In  our  experience  dry  milk  is  a  most  valuable  infants'  food  and 
has  not  been  associated  with  the  development  of  rickets.  Such  also 
has  been  the  experience  of  others.  For  instance,  Koutts,  as  the  result 
of  his  inquiry  for  the  Local  Government  Board  of  England,  recom- 
mended its  use  in  infant  feeding,  stating  that  rickets  was  of  rare 
occurrence   with   this  type   of    feeding;12   indeed,    he   cited   numerous 


9.  The  most  marked  instance  in  the  institution  today  is  that  of  a  child 
which  is  being  nursed  by  its  mother,  who  is  receiving  an  ample  diet,  which 
includes  over  a  quart  of  milk  a  day.  It  may  be  noted  in  this  connection  that 
some  years  ago  we  found  that  fully  one  third  of  the  negro  babies  who  were 
nursed  showed   definite   clinical  signs   of   rickets.10 

10.  Hess,  A.  F.,  and  Unger,  L.  J. :  The  Diet  of  the  Negro  Mother  in  New 
York  City,  J.  A.  M.  A.  70:  900  (March  30)    1918. 

11.  Hess,  A.  F.,  Unger,  L.  J.,  and  Supplee,  G.  C. :  Relation  of  Fodder  to  the 
Antiscorbutic  Potency  and    Salt  Content  of  Milk,  J.  Biol.  Chem.  45:  229,  1920 

12.  Koutts,  F.  J.  H.:  Upon  an  Inquiry  as  to  Dried  Milks,  etc.  Report  to 
Local  Govt.  Board,  New  Series  116,  1918. 
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cases  in  which  a  cure  was  effected  by  substituting  dry  for  fluid  milk. 
Winfield,  in  the  same  report,  in  a  consideration  of  the  "nutritive  value 
of  dried  milk,"  concluded  that  cow's  milk  during  the  process  of  desic- 
cation "loses  none  of  the  characters  which  are  necessary  for  the  support 
of  the  normal  growth  of  infants." 

Two  of  the  eight  infants  fed  on  this  dry  "pasture  milk"  showed 
some  rachitic  changes  on  roeutgen-ray  examination,  although  their  gen- 
eral condition  was  good,  and  they  had  gained  steadily  in  weight.  Just 
why  these  two  children  should  have  developed  rickets  we  do  not  know ; 
this  question  of  individual  susceptibility  has  been  and  is  one  of  the 
enigmas  of  this  puzzling  disorder.  On  reviewing  the  welfare  of  the 
other  infants  who  were  fed  on  dry  milk  throughout  the  winter,  bur 
who  received  the  ordinary  commercial  product  made  from  the  milk  of 
stall-fed  cows,  we  find  neither  a  greater  nor  lesser  incidence  of  rickets. 
Among  these,  three  infants  developed  mild  rickets,  whereas  the  remain- 
ing nine  showed  normal  epiphyses  on  roentgen-ray  examination.  It 
will  be  noted,  therefore,  that  the  ratio  was  the  same  among  those  fed 
what  may  be  termed  "pasture  milk"  and  those  obtaining  the  winter  or 
"stall-fed  milk."  13 

The  logical  deduction  from  this  experience  seems  to  be  that  the 
milk  of  cows  supplied  with  green  fodder  does  not  acquire  antirachitic 
properties,  and  that  rickets  develops  in  infants  during  the  winter 
months,  irrespective  whether  milk  from  pasture-fed  or  stall-fed  cows 
is  given.  It  should  be  borne  in  mind  that  the  brand  of  milk  which 
we  used,  prepared  by  the  Just  roller  process,  contains  a  large  amount 
of  all  of  the  three  established  vitamins — the  fat-soluble,  the  water- 
soluble,  and  the  antiscorbutic. 

CURATIVE     EFFECT     OF     ACTINIC     RAYS 

In  1917,  in  considering  this  problem,  we  attempted  to  cure  rickets 
by  means  of  the  ultraviolet  rays  14 — the  first  attempt,  as  far  as  we  are 
aware,  of  employing  these  rays  in  this  connection.  It  seemed  that 
if  "season"  were  to  be  interpreted  as  a  climatic  influence,  in  which 
the   sun   plays   an   important   role,   artificial    actinic   rays   might   bring 


13.  In  passing  it  may  be  mentioned  that  some  of  the  very  best  certified  milk 
sold  in  New  York  City  is  the  product  of  cows  which  are  stall-fed  all  the  year 
round.  They  are  not  allowed  to  graze,  for  fear  of  their  eating  herbs  which 
might  transmit   a  disagreeable  flavor  to  the  milk. 

14.  Hess,  A.  F.,  and  Unger,  L.  J. :  The  Clinical  Role  of  the  Fat-Soluble 
Vitamin:  Tts  Relation  to  Rickets.  J.  A.  M.  A.  74:  217  (Jan.  24)   1920 
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about  a  similar  effect.  Accordingly,  we  made  use  of  the  mercury  vapor 
lamp,  which  produces  short  rays  of  less  than  300  microns  in  length. 
The  results  were  not  definite.  At  that  time  we  did  not  follow  the 
progress  of  the  cases  by  means  of  the  roentgen-ray,  as  we  have  done 
for  the  past  year  or  more,  so  that  it  was  difficult  to  observe  slight 
and  prompt  evidences  of  calcification.  In  the  interval,  Huldschinsky 
reported  favorable  results  with  these  rays.15  He  did  not,  however, 
control  the  diet  in  his  cases,  and  in  very  many  instances  gave  calcium 
phosphate  or  cod  liver  oil  in  addition,  so  that  it  is  difficult  to  determine 
to  what  extent  dietetic  factors  influenced  his  results. 


TABLE    1. — Ultraviolet    Ray    Treatment 


Total 

Rickets  by  Roentgen  Ray 
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ber 

' 

Raying 

Age, 

Treat- 

Date, 

Raying 

Date, 

Con- 

Date, 

Raying 

Name 

Mos. 

Diet 

ments 

1921 

Begun 

1921 

tinued 

1921 

Ended 

E.  B. 

8 

Farina,  dry  milk 
(summer),  or- 
ange juice 

25 

2/3 

Moderate 

3/  3 

Healing 

4/  5 

Healed 

H.  B. 

21 

"Malt  soup,"  far- 
ina, orange 
juice 

22 

2/3 

Moderate 

3/  3 

Calcifi- 
cation 

4/  5 

Healed 

F.  W. 

18 

Sweetened    con- 
densed milk 
farina,  orange 
juice 

19 

2/3 

Moderate 

3/  3 

Moder- 
ate 

3/29 

Marked 
healing 

A.  R. 

ioy2 

Dry  milk  (winter), 

farina,  orange 

juice 

10 

3/3 

Slight 

3/29 

Calcifi- 
cation 

4/  5 

Healing 

B.  H. 

9 

Farina,  protein 
milk,  yeast,  or- 
ange juice 

10 

3/3 

Slight 

3/29 

Healed 

4/  5 

Healed 

F.  H. 

sy2 

Breast  milk 

8 

4/1 

Moderate 

4/20 

Calcifi- 
cation 

As  we  now  have  the  roentgen-ray  at  our  disposal,  we  determined 
to  test  again  the  value  of  the  ultraviolet  ray  therapy.  Six  infants  who 
had  a  mild  degree  of  rickets  and  were  on  various  diets  were  selected  for 
treatment.  They  had  developed  rickets  on  diets  of  "pasture  dry  milk," 
malt  soup,  condensed  milk,  breast  milk,  etc.  The  treatment  was  given 
three  times  a  week  and  continued  for  a  period  of  about  two  months. 
The  entire  body  was  exposed  to  the  rays,  at  first  for  a  period  of  about 
three  minutes,  the  length  of  exposure  being  increased  gradually  to 
twenty  minutes.  The  distance  of  the  lamp  from  the  body  was  likewise 
gradually  lessened ;  at  the  beginning  it  was  placed  about  120  cm.  from 
the  body,  being  set  a   few  centimeters  nearer  each  time  until  it  was 


15.  Huldschinskv,     K. :     Die     Behandlung     der     Rachitis    durch     Ultraviolett 
bestrahlung,   Ztschr.    f.   ortliop.   Chir.   89:  426,    1920. 
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75  cm.  distant.  The  infants,  who  varied  in  age  from  8  to  21  months, 
seemed  to  enjoy  the  rays  and  became  increasingly  tanned,  although 
by  no  means  so  brown  as  under  the  more  intensive  treatment  in 
1917.  Their  hemoglobin  percentage  and  number  of  red  cells  increased 
in  every  instance.  In  all  cases  the  rickets  showed  definite  improvement 
as  evidenced  by  roentgen-ray  examination.  The  earliest  beneficial  effect 
was  noted  in  two  cases  in  twenty-six  days,  after  seven  treatments  had 
been  given ;  in  these  instances  a  definite  deposition  of  salts  was  apparent 
at  the  epiphyseal  ends  of  the  ulna  and  radius.  In  two  other  cases,  after 
the  treatment  had  been  continued  for  less  than  eight  weeks,  the  roent- 
genogram showed  a  striking  healing  process  (Fig.  1).  It  will  be 
remembered  that  there  was  no  change  whatsoever  in  diet  throughout 
these  periods.  It  must  also  be  borne  in  mind  that  this  improvement 
occurred  in  all  infants  during  the  months  of  February  and  March  ;  in 
other  words,  when  rickets  is  wont  to  manifest  its  highest  incidence  and 
is  least  apt  to  decrease  in  severity. 

We  have  no  means  of  knowing  how  this  deposition  of  salts  is 
brought  about — whether  by  direct  action  or  through  the  medium  of 
Mime  intermediate  factor.  The  effect  is  undoubtedly  systemic  and  not 
the  result  merely  of  a  local  action  on  the  epiphyseal  ends  of  the  bones. 
Whatever  its  nature,  such  a  result  indicates  that  the  influence  of  light 
must  be  considered  in  planning  and  interpreting  metabolism  studies 
involving  estimations  of  the  inorganic  salts.  It  shows  also  that  in 
rickets  a  deposition  of  salt  into  the  bones  may  be  accomplished  without 
any  addition  or  alteration  in  the  diet.  The  only  chemical  data  we 
have  been  able  to  find  which  illustrate  the  influence  of  rays  on  the 
metabolism  of  inorganic  salts  are  furnished  by  an  investigation  of 
Raczynski.  He  took  two  puppies  of  the  same  litter,  both  of  which 
were  being  suckled  by  the  mother,  and  kept  one  in  absolute  darknes> 
and  the  other,  throughout  the  day,  in  sunlight.  At  the  end  of  a  six 
weeks'  period  both  were  killed.  An  analysis  of  their  bodies  showed 
that  the  one  which  had  been  reared  in  the  sunlight  contained  over  50 
per  cent,  more  calcium  and  25  per  cent,  more  phosphorus,  than  the 
other,  but  that  on  the  contrary,  it  contained  less  than  half  the  quantity 
of  chlorin.10  These  chemical  analyses  are  in  harmony  with  the  chemical 
results  we  have  recently  reported,  which  show  that  sunlight  of  itself  is 


16.  Raczynski,  J.:   Compt.-Rend.   de   l'Ass.    Internat.   de    Pediat.,    Paris,   1913, 
p.  308. 
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capable  of  bringing  about  a  marked  cure  of  rickets.      (The  diet  at  all 
times  remaining  unchanged.17) 

The  chief  significance  which  we  wish  to  draw  from  our  study  is  an 
elucidation  of  the  seasonal  incidence  of  rickets.  Naturally,  it  suggests 
that  therapeutic  advantage  should  be  taken  of  the  beneficent  effect  of 
sunlight — or  of  ultraviolet  rays,  when  sun  is  not  ■  available — in  the 
prevention  and  cure  of  rickets.  It  helps  also  to  explain  why  rickets 
preponderates  in  the  large  cities  where  the  infants  are  closely  housed 
throughout  the  winter.  In  regard  to  the  hygienic  factor,  it  stresses  the 
importance  of  sunlight  rather  than  "fresh  air  and  exercise,"  which  was 
emphasized  in  the  report  of  Findlay  and  Paton.18 

Cl  INCLUSION 

Hess  and  Unger  show  that  milk  from  pasture-fed  cows  (summer 
milk)  failed  to  prevent  the  development  or  to  decrease  the  incidence  of 
rickets  during  the  winter. 

On  the  other  hand,  treatment  with  ultraviolet  rays  or  with  sunlight 
brought  about  calcification  of  the  bones  during  the  winter  as  demon- 
strated by  means  of  the  roentgen  ray.  These  contrasting  results  lead 
to  the  conclusion  that  hygienic  factors,  especially  sunlight,  and  not 
dietetic  factors,  play  the  dominant  role  in  the  marked  seasonal  variation 
of  this  disorder. 

DISCUSSION 

Dr.  Freeman  :  It  has  always  seemed  to  me  that  all  we  know  about  rickets 
points  to  the  fact  that  it  is  a  disease  produced  by  lack  of  fresh  air  and  sunlight. 
Children  develop  rickets  usually  in  the  winter  when  they  are  housed  and  not 
in  the  summer  when  the  windows  are  open  and  they  are  out  of  doors  a  great 
deal.  Nearly  all  the  cases  of  severe  rickets  we  see  occur  in  races  accustomed 
to  a  tropical  climate.  When  they  come  to  a  northern,  colder  climate,  where 
they  are  housed,  the  children  develop  rickets.  We  see  this  in  the  Italians  in 
America  and  in  practically  all  tropical  races.  I  have  seen  some  -very  striking 
instances.  One  case  I  recall  in  which  evidences  of  rickets  were  very  strong. 
This  baby  had  a  soft  skull,  marked  evidence  of  rickets  in  the  epiphyses  and  a 
pot  belly.  Two  other  children,  who  came  to  the  clinic  with  the  mother  when 
she  brought  this  baby,  had  crooked  legs.  This  woman  had  three  children  born 
in  Italv   and   three   born    in  this  countrv,   all  nursed.     The   three   born   in   Italv 


17.  Hess.  A.  F..  and   Unger,  L.  F. :   J.  A.   M.   A.   77:  39    (July  2)    1921. 

18.  It  seems  probable  that  the  exceptional  incidence  of  rickets  among  neorro 
infants  in  Xew  York  and  other  northern  cities  is  attributable,  in  part,  to  the 
pigmentation  of  their  skins,  which,  as  is  well  known,  prevents  the  penetration 
of  the  short  actinic  rays.  By  actually  passing  light  through  pigmented  skin, 
Sambon  and  others  have  shown  that  the  ultraviolet  or  short  waves  are  filtered 
out  in  direct  proportion  to  the  density  of  the  pigmentation.1'"' 

19.  Sambon,  L.  W. :  J.   Trop.  Med'.,  Feb.   15.   1907. 
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were  apparently  normal  while  of  the  three  born  in  this  country  all  had  marked 
rickets.  I  do  not  believe  it  is  going  to  be  possible  to  say  that  rickets  is  a 
food  disease  when  we  see  such  remarkable  examples  due  to  bad  hygiene  and 
climate  with  the  lack   of   fresh   air  and  sunlight. 

Dr.  Fleischner:  Dr.  Hess  did  not  allude  to  an  exceedingly  important  technical 
point  in  connection  with  the  application  of  the  sun's  rays.  It  is  absolutely 
essential  that  these  be  directly  applied  without  the  interposition  of  glass.  The 
ordinary  window  glass  will  exclude  that  portion  of  the  ray  which  is  most 
beneficial  in  heliotherapy.  In  California  there  is  unquestionably  less  rickets 
than  in  the  East,  and  it  is  barely  possible  that  the  fact  that  most  of  the 
children  are  exposed  to  the  sunlight  a  great  deal  of  the  year  may  play  some  role 
in  this  situation.  It  would  be  interesting  to  hear  an  expression  of  opinion  from 
Dr.  DeBuys  as  to  whether  the  colored  children  of  the  South,  who  are  also 
more  exposed  to  the  sun's  rays  during  a  great  part  of  the  year,  show  a  smaller 
incidence  to  rickets  than  those  living  in  the  North. 

Dr.  DeBuys  :     Rickets  is  very  common  among  the  negroes  in  the  South. 

Dr.  Fleischner:     How  about  the  white  children? 

Dr.  DeBuys  :  The  white  children  have  rickets,  but  the  percentage  among 
negroes  is  greater  than  among  white  children. 

Dr.  Brennemann  :  How  about  the  rural  districts?  Do  you  have  as  much 
rickets  among  the  negroes  in  the  rural  districts  as  you  have  in  New  Orleans? 

Dr.  DeBuys:  Rickets  is  just  as  frequent  in  the  rural  districts  as  in  the  city, 
speaking  off-hand.  In  the  South  the  mode  of  living  of  the  negroes  is  the  same 
for  both  the  city  and  the  country.  They  frequently  live  many  in  a  room  and 
the  nourishment  is  about  the  same  in  the  country  as  it  is  in  the  city. 

Dr.  Heiman  :  I  believe  we  have  all  been  led  to  direct  our  attention  to  the 
osseous  system  in  our  studies  of  rickets.  It  seems  to  me  that  all  our  experi- 
mental work  has  been  in  that  field  and  no  stress  has  been  put  on  the  other 
systems  which  are  undoubtedly  affected.  Take,  for  example,  twins.  You  may 
feed  twins  on  the  same  mixture,  one  will  gain  and  the  other  will  stay  behind 
and  develop  rickets.  This  leads  one  to  believe  there  must  be  an  individual 
factor  and  a  predisposing  factor.  We  all  know  that  Negroes  and  Italians  are 
predisposed  to  rickets.  In  these  the  osseous  system  seems  to  be  more  involved. 
On  the  other  hand,  take  early  craniotabes  and  laryngismus  stridulus  where  the 
nervous  system  seems  to  be  involved.  I  think  we  must  take  lit  that  not  only 
one  system  is  to  be  considered  but  we  must  consider  rickets  as  involving  the 
ligamentous,  muscular  and  nervous  systems  just  as  much  as  the  osseous.  I 
should  like  to  hear  from  Dr.  Hess  whether  these  systems  are  not  affected  just 
as  well  as  the  osseous. 

Dr.  Hess  :  I  do  not  mean  to  state  that  diet  does  not  play  a  role  or  that 
rickets  is  not,  in  a  measure,  a  dietetic  disease  brought  about  by  faulty  diet.  I 
did  not  take  up  the  subject  of  predisposition.  When  on  the  same  diet  25  per 
cent,  of  children  develop  rickets  whereas  others  manifest  no  signs  of  rickets, 
it  shows  that  there  is  individual  idiosyncracy.  The  noint  I  want  to  1  ring  out 
is  not  so  much  the  incidence  as  the  definite  cure  of  rickets  by  the  ultraviolet 
rays  or  by   sunlight. 


A    CLINICAL    AND     RADIOGRAPHIC     STUDY    OF     THE 
THYMUS     IN     INFANTS  * 

KEXXETH     D.     BLACKFAN     and     KARL     LITTLE 

CINCINNATI 

For  manV  years  hyperplasia  of  the  thymus,  either  alone  or  in  asso- 
ciation with  hyperplasia  of  other  lymphoid  structures,  has  been  con- 
sidered as  a  cause  of  sudden  death  in  infants  and  children  and  as  the 
underlying  factor  in  the  production  of  certain  clinical  manifestations 
spoken  of  as  "thymic  asthma." 

In  the  literature  many  theories  are  found,  not  only  regarding  the 
function  of  the  thymus,  but  regarding  the  mechanism  by  which  an 
enlarged  thymus  induces  dyspnea,  cyanosis,  stridor,  convulsions  and 
death.  Whether  the  symptoms  are  produced  as  the  result  of  a  specific 
substance  elaborated  by  the  thymus  gland,  whether  they  are  caused  by 
a  gland  deficient  in  specific  substances,  or  whether  they  are  brought 
about  by  compression  of  the  trachea,  nerves  or  great  vessels  remains  at 
the  present  time  unsettled.  However,  real  progress  has  been  made  in 
the  recognition  of  the  condition  and  a  satisfactory  treatment  has  been 
established  for  its  relief.  In  1904  Dr.  Friedlander,1  having  in  mind  the 
studies  of  Heineke  2  who  demonstrated  the  effects  of  the  roentgen  ray 
on  lymphoid  tissue,  suggested  this  form  of  treatment  in  an  infant 
suffering  from  severe  suffocative  attacks,  due  to  an  enlarged  thymus. 
This  was  the  first  patient  successfully  treated  with  the  roentgen  ray. 
In  following  years  numerous  reports  have  been  published,  not  only  by 
Friedlander,  Lange 3  and  their  co-workers,  but  by  workers  in  all  sec- 
tions of  this  country  and  abroad.  The  roentgen-ray  diagnosis  and 
therapy  now  is  a  well  established  fact. 

While  the  average  normal  weight  of  the  thymus  is  variable,  a  gland 
weighing  more  than  15  gm.  is  regarded  as  being  pathologic.  It  is 
difficult  to  determine  whether  or  not  the  thymus   is  enlarged  by  the 


*  From  the  Pediatric  and  Roentgen-Ray  Department  of  the  College  of  Medi- 
cine. University  of  Cincinnati,  and  the  Cincinnati  General  Hospital. 

1.  Friedlander:   Diagnosis  and  Treatment  of  Enlarged  Thymus,  Am.  J.   Dis. 
Child.  6:  38   (July)    1913. 

2.  Heineke:  LTeber  die  Einwirkung  der  Rontgenstrahlen  auf  Tiere.  Miinchen. 
med.  Wchnschr.  50:  2090,  1903. 

3.  Lange :    The   Present    Status   of  the   Roentgen-Ray   Therapy   of   Enlarged 
Thymus,  Am.  J.  Roentgenol.  1:  74,  1913. 
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weight  of  the  thymic  tissues  alone.  This  is  nicely  shown  by  the  care- 
ful investigation  of  Hammar.4  He  estimated  the  exact  amount  of 
parenchyma  minus  the  fat  and  connective  tissues  and  counted  the 
number  of  Hassal's  corpuscles.  In  only  two  of  thirteen  cases  of  thymus 
death  was  the  thymus  enlarged. 

In  view  of  the  opinions  which  are  held  as  to  what  constitutes  an 
enlargement  and  with  the  increasing  use  of  the  roentgen  ray  in  the 
diagnosis  and  treatment  of  enlarged  thymus,  additional  data  bearing 
on  this  subject  are  of  interest.  In  this  report  we  shall  present  the  results 
of  our  observations  in  a  patient  who  died  suddenly  with  the  symptoms 
of  an  enlarged  thymus  together  with  the  study  of  infants  who  pre- 
sented no  symptoms  referable  to  this  gland. 

In  one  patient  we  determined  by  percussion  and  by  roentegnogram 
the  size  of  the  thymus  during  life  and  compared  them  With  the  thymus 
gland  in  situ,  after  death. 

REPORT     OF     CASE 

History. — An  infant,  4  months  of  age,  weighing  11  pounds,  was  horn  at 
term.  The  delivery  was  normal.  He  was  a  large,  well-nourished  breast-fed 
infant.  No  abnormalities  were  noted  on  examination.  There  were  no  evidences 
of  rickets  or  tetany.     The  Wassermann  and  von  Pirquet  tests  were  negative. 

On  the  second  evening  after  admission  the  patient  had  a  convulsive  attack 
accompanied  by  cyanosis  and  inspiratory  stridor.  An  enlargement  of  the 
thymus  was  suspected  as  there  was  dulness  1  inch  to  the  right  and  VA  inches 
to  the  left  of  the  midsternal  line.  Below  the  second  interspace  the  dulness 
was  continuous  with  the  cardiac  dulness.  This  diagnosis  was  confirmed  by  the 
radiogram  and  the  routine  roentgen-ray  treatment  was  given  at  once.  After 
the  patient  was  returned  to  the  ward,  he  did  not  seem  to  be  in  an  alarming 
condition  although  some  dyspnea  and  cyanosis  continued.  Two  hours  after  the 
roentgen-ray  treatment  and  three  hours  after  the  initial  symptoms,  he  died 
suddenly. 

At  necropsy,  the  thymus,  which  was  apparently  enlarged,  weighed  17  gm. 
It  extended  from  the  upper  level  of.  the  clavicle,  downward  to  within  half  an 
inch  of  the  lower  border  of  the  heart.  The  heart  was  almost  completely 
enclosed,  anteriorly  and  laterally  by  the  enlarged  gland.  The  superficial  and. 
deep  lymph  glands,  Peyer's  patches,  the  solitary  follicles  and  other  lymphoid 
tissues  were  not  hyperplastic.  The  spleen  which  weighed  13  gm.  was  not 
enlarged.  There  were  no  evidences  of  compression  of  the  trachea,  or  of  abnor- 
mality of  the  great  vessels  in  this  region.  The  pathological  examination  other 
than  the  enlarged  thymus  revealed  nothing  abnormal.  Microscopically,  the 
thymus  showed  no  characteristic  findings. 

Before  opening  the  thorax  the  thymus  was  percussed  with  the  body 
in   various    postures.      Dulness    was    determined    most    definitely    and 


4.  Hammar:    Thymus    Histologv    in    So-Called    "Mors    Thymica,"    Svenska 
Lakares.  Handl.  42:  cS67.   1916   (Quoted   from   Endocrinology   1:88,    1917). 
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readilv  with  the  body  in  the  horizontal  position.  The  head  resting  on 
the  occipnt  and  in  semiflexion,  the  arms  extended  and  clasped  about 
the  head,  and  the  legs  slightly  flexed.  The  head  and  vertebral  column 
were  held  in  the  medium  position.  Any  deviation  from  this  position, 
as  for  instance  forcibly  turning  the  head  to  one  or  the  other  side, 
caused  a  variation  in  the  percussion  note.  The  most  marked  change 
in  dulness  was  produced  by  altering  the  position  of  the  head.  The 
dulness  obtained  with  the  head  in  semiflexion,  disappeared  completely 
on  extreme  dorsal  flexion  of  the  head.  As  Park  5  has  pointed  out.  this 
change  on  percussion  does  not  depend  upon  the  upward  and  downward 
movement  of  the  thymus  but  rather  on  the  increase  in  the  antero- 
posterior diameter  of  the  chest.  There  was  an  increase  in  the  antero- 
posterior dimension  of  the  thoraX  in  the  patient  at  the  sterno  clavicular 


Fig.    1. — Roentgenogram    taken    before    death.      Compare    the    shadow    with 
the  location   of   the   thymus   in    Figure  2. 


articulation  of   nearly   one-eighth   of   an   inch   when   the   head   was   in 
extreme  dorsal  flexion. 

Before  death,  as  mentioned  above,  the  dulness  on  percussion 
extended  from  the  level  of  the  clavicle,  in  almost  a  straight  line  down 
to  the  second  interspace — one  inch  to  the  right  and  one  and  a  quarter 
inches  to  the  left  of  the  midsternal  line.  The  dulness  was  continuous 
with  the  cardiac  dulness  below  this  point.  This  area  of  dulness  when 
compared  with  the  shadow  cast  by  the  roentgen  ray  was  identical 
(Fig.  1).  The  percussion  dulness  as  obtained  after  death  corresponded 
closely  to  that  during  life.  We  feel  the  clinical  symptoms  could  not 
have   been   produced  by   the   thymus   becoming   suddenly    enlarged  by 


5.  Park:    Criticsm   of  Two   Percussion    Methods    for   Diagnosis  of    Enlarged 
Thymus.  Arch.  Int.   Med.  10:214.  1912. 
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venous  engorgement — a  theory  which  has  been  offered  to  explain  the 
sudden  onset  of  symptoms  in  an  apparently  normal  infant — as  the  dif- 
ference between  the  shadow  cast  before  death  and  that  cast  after  death 
was  so  slight. 

At  necropsy,  the  thymus  actually  filled  the  anterior  mediastinum 
(Fig.  2)  and  its  location  agreed  in  every  particular  with  the  dulness 
which  was  obtained  on  percussion  and  with  the  shadow  in  the  roentgen 
ray.  The  greatest  increase  in  width  of  the  thymus  in  the  transverse 
diameter  was  in  the  second  interspace.  Anatomically  the  thymus  com- 
pletely overlaid  the  upper  part  of  the  heart  and  as  shown  in  the  roent- 
gen  ray   overshadowed   its   normal   outline   and   angles.      These   corn- 


Figure  2.— Sketch  made  by   Dr.  Maytum  of  thymus   in   situ.     Compare  with 
shadow   in   Figure   1. 

parative  studies  show  definitely  that  a  thymus  weighing  seventeen 
grams  can  be  made  out  readily  by  percussion  and  that  it  casts  a  char- 
acteristic shadow  in  the  roentgen  ray.6 

Sixty  patients  without  symptoms  referable  to  the  thymus  were 
examined  with  particular  reference  to  percussion  dulness  and  to  the 
roentgen-ray  shadow  of  the  thymus.  The  patients  varied  in  age 
between  5  hours  and  1  year.  Thirty-five  of  the  patients  were  2  weeks 
of  age,  ten  were  between  1  and  4  months  old,  ten  were  between  4  and 


6.  In  the  following  discussion  other  factors,  such  as  new  growths,  enlarged 
glands,  malformations  of  the  heart,  etc.,  which  cast  shadows  in  this  region 
have  been  excluded. 
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8  months  old,  and  five  were  from  8  to  12  months  of  age.  Patients 
under  1  month  were,  for  the  most  part,  normal  breast-fed  infants  born 
in  the  hospital.  The  other  patients  were  being  either  breast-fed  or 
artificially  fed. 

The  following  routine  examination  was  made:  The  patient  was 
placed  on  a  firm  table,  the  arms  were  clasped  about  the  head  which 
was  held  in  semiflexion  and  the  body  maintained  in  the  median  position 
by  an  attendant.  The  slightest  possible  stroke  should  be  used  in  per- 
cussing for  thymic  dulness.  Indeed,  we  are  convinced  that  the  dulness 
can  be  more  accurately  determined  by  the  tactile  sense  of  resistance 
than  by  sound.  Having  accurately  indicated  the  midsternal  line,  per- 
cussion was  made  starting  at  the  extreme  edge,  over  the  left  and  then 
the  right  side  of  the  upper  part  of  the  thorax.  A  change  in  percussion 
was  noted  and  measured.  The  routine  roentgen-ray  examination  was 
made  as  follows:  The  same  position  as  mentioned  above  was  main- 
tained. The  ray  was  centered  over  the  level  of  the  upper  border  of  the 
first  rib.  A  universal  Coolidge  tube  was  used  with  40  ma.,  a  rather 
high  voltage,  65  kilowatts — practically  a  six  inch  spark  gap.  The 
exposure,  from  one-sixtieth  to  one-thirtieth  of  a  second,  was  made  at 
a  distance  of  twenty-four  inches.  The  picture  was  taken  on  plates 
made  with  a  single  screen.  Repeated  trials  are  often  necessary  in  order 
to  obtain  a  picture  which  is  accurately  "centered,"  that  is  an  equal  dis- 
tance from  the  midline  of  the  spine  to  the  right  and  left  axillary  border. 
Anv  deviation  from  this  position,  such  as  tilting  to  one  side  or  the 
other,  produces  an  asymmetry  of  the  two  halves  of  the  chest  with  a  dis- 
placement of  the  heart  and  great  vessels.  Correct  position  and  technic 
is  essential  in  making  a  roentgenogram  to  demonstrate  the  thymus. 
We  have  found  that  the  thymic  shadow  may  appear  either  to  one  side 
or  the  other  by  incorrectly  centering  the  central  ray  or  by  failure  to 
place  and  maintain  the  patient  in  the  exact  center  of  the  plate.  When 
the  head  is  held  in  extreme  dorsal  flexion  the  thymic  shadow  cast  in 
the  radiogram  becomes  greatly  diminished  in  size  or  it  may  entirely 
disappear  (Figs.  3  and  4).  We  believe  that  the  shadow  cast  by  the 
thymus  remains  the  same  whether  the  radiogram  is  taken  at  the  end 
of  inspiration  or  expiration.  In  this  series,  they  were  taken  at  the  end 
of  inspiration. 

The  presence  or  absence  of  dulness  in  the  second  interspace  to 
the  right  and  left  of  the  midsternal  line  was  used  to  differentiate 
between  a  "negative"  and  a  "positive"  thymus.  W'e  took  this  as  our 
criterion  as  in  the  patient  studied  at  necropsy  the  transverse  diameter  of 
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the  thymus  was  greatest  at  this  point.  We  regarded  the  thymus  as 
"negative"  if  dulness  extended  not  over  seven-eighths  of  an  inch  to  the 
left  and  if  there  was  no  dulness,  or  if  it  was  not  over  half  an  inch  to  the 
right  of  point.  Dulness  in  the  second  interspace  both  to  the  right 
and  to  the  left  of  the  midsternal  line  and  continuous  with  the  cardiac 
dulness  below  was  regarded  as  a  "positive''  thymus.     Disappearance 


Figure  3. — Roentgenogram  taken  with  patient  maintained  in  standard  position. 
Note  shadow  to  left  and  right  of  midline  in  second  interspace.  Compare  with 
Figure  4. 


Fig.   4. — To    show    effect   of   position.      Head    maintained   in   extreme   dorsal 
flexion.     Note  disappearance  of  shadow  seen  in  Figure  3. 

of  dulness  with  the  head  in  extreme  dorsal  flexion  was  confirming 
evidence.  The  roentgen  ray  differentiation  between  a  negative  and  a 
positive  thymus  was  made  according  to  the  extent  of  the  shadow  cast 
to  the  right  and  left  of  the  mid  line.  In  the  "positive"  thymus,  the 
shadow  in  the  anterior  mediastinum  was  either  continuous  with  the 
heart  shadow,  obliterating  the  normal  cardiac  angles,  or  it  was  super- 
imposed on  the  heart  shadow  as  a  broad  cap. 
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The  results  of  the  two  studies  were  as  follows:  Thirty-one  of  the 
sixty  patients  failed  to  show  a  shadow  in  the  anterior  mediastinum, 
indicative  of  the  thymus  (Figs.  5  and  6).  Twenty-nine  of  them  showed 
a  shadow  which,  according  to  the  roentgen-ray  interpretation,  was  indic- 
ative of  thymus  (Figs.  7  and  8).  A  comparison  of  the  roentgen-ray 
findings  and  the  physical  findings  show  that  twenty-seven  patients  were 


Fig.  5. — Normal  infant.     Note  absence  of  shadow  to  right  and  left  of  mid- 
line.    Negative  thymus. 


Fig.  6. — Normal  infant.     Note  absence  of  shadow  to  right  and  left  of  mid- 
line.    Negative  thymus. 

negative  both  with  the  roentgen  ray  and  on  percussion ;  twenty 
patients  were  positive  both  with  the  roentgen  ray  and  on  percussion; 
four  patients  were  negative  with  the  roentgen  ray  and  positive  on  per- 
cussion ;  nine  patients  were  positive  with  the  roentgen  ray  and  negative 
on  percussion.  As  might  be  expected  in  the  interpretation  of  slight 
changes  by  percussion,  dulness  was  detected  in  a  few  patients  in  which 
no  confirming  shadow  was  found  by  the  roentgen  ray.  In  other 
patients  the  roentgen  ray   picture   showed  a   shadow   in  the   anterior 
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mediastinum  which  was  not  detected  on  percussion.  One  patient  illus- 
trates with  what  care  changes  on  percussion  must  he  interpreted.  The 
clinical  note  reads,  "No  dulness  to  the  right  or  left  of  the  midsternal 
line  in  the  second  interspace."  The  roentgen  ray  report  says,  "There 
is  a  shadow  completely  filling  the  mediastinum  and  extending  in  the 
right  and  left  to  the  axillary  border."  The  misinterpretation  of  the 
percussion  sound  in  this  patient  was  due  to  the  fact  that  there  was  not 


Fig.  7. — Normal  infant.     Note  shadow  to  the  left  and   right  of  midline  con- 
tinuous with  heart   shadow.     Positive  thymus. 


Fig.  8.— Normal  infant.  Note  shadow  to  left  and  right  of  midline  con- 
tinuous with  heart  shadow.     Positive  thymus. 

a   sufficient   area   of   normal   resonance   present   to   detect   the   change 
between  the  normal  resonance  and  the  dulness. 

The  infants  were  not  suffering  from  any  of  the  clinical  symptoms 
which  are  sad  to  be  characteristic  of  a  patient  with  an  enlarged 
thymus.  The  majority  of  them  were  normal  infants,  or  they  were  in 
the  hospital  being  treated  for  nutritional  disturbances,  hereditary  lues, 
hypertrophic   stenosis   of   the   pylorus,   acute   otitis   media,   gonococcus 
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vaginitis,  etc.  There  was  no  relationship  so  far  as  we  could  ascertain 
between  the  state  of  nutrition,  specific  diseases  or  infections  and  the 
shadow  cast  in  the  roentgen  ray.  Evidences  of  hyperplasia  of  lymphoid 
tissues  were  sought  for,  such  as  enlargement  of  the  tonsils,  of  the 
superficial  lymph  glands  and  of  the  spleen  but  they  were  not  constant 
features  of  the  patients  with  positive  findings.  As  goiter  is  a  frequent 
manifestation  in  the  territory  in  which  these  observations  were  made. 
an  attempt  was  made  to  find  out  the  prevalence  of  goiter  among  the 
mothers  of  the  patients.  It  was  an  inconstant  finding.  While  the  thy- 
roid gland  was  distinctly  palpable  in  many  of  the  patients  we  are 
inclined  to  believe  it  bore  no  relationship  to  the  enlarged  thymus. 
Indeed,  in  one  patient,  an  infant.  2  weeks  old.  who  had  a  congenital 
goiter,  there  was  no  shadow  in  the  anterior  mediastinum.  The  propor- 
tion between  the  positive  and  negative  cases  was  not  influenced  by  the 
age  of  the  patient  nor  by  the  state  of  nutrition.  A  large  well-nourished 
infant,  5  hours  old.  showed  a  negative  thymus,  whereas  in  an  under- 
nourished baby  of  7  months,  weighing  8  pounds,  the  shadow  was  as 
large  as  any  of  tho>e  we  have  seen  in  the  roentgenogram  of  patients 
with  definite  clinical  symptoms. 

The  total  number  of  leukocytes  and  the  differential  count  of  the 
blood  in  six  of  the  infants  with  positive  findings  failed  to  show  any 
abnormalitv  which  might  be  said  to  be  characteristic  of  a  generalized 
hyperplasia  of  the  lymphoid  structures. 

In  this  series  of  sixty  infants,  twenty-nine  of  them,  or  about  50  per 
cent.,  showed  a  shadow  in  the  anterior  mediastinum  by  roentgen  ray. 
In  twenty  of  the  twenty-nine  patients  dulness  was  found  on  percussion. 
The  percussion  changes  and  the  radiograms  corresponded  with  those 
which  have  been  described  by  other  workers  as  being  characteristic  of 
an  enlarged  thymus.  They  agreed  with  those  found  in  the  patient 
with  symptoms  of  thymic  asthma,  in  which  the  thymus  weighed  seven- 
teen grams. 

In  order  to  determine  that  the  shadow  in  the  anterior  mediastinum 
was  caused  by  the  thymus,  we  exposed  a  small  number  of  infants  to 
the  roentgen  ray.  Each  patient  was  given  one  routine  treatment.7  At 
the  end  of  one  week,  a  second  roentgenogram  was  taken.  In  all  of  the 
patients  so  treated  there  was  a  distinct  diminution  in  the  size  of  the 


7.  The  treatment  was  as  follows  :  Exposure  with  central  ray  is  made  directly 
r-ver  the  middle  portion  of  the  thymic  region  anteriorly  and  posteriorly,  for 
five  minutes  each,  with  a  9-inch  spark  gap — 5  ma.,  9-inch  distance  with  3  mm. 
aluminum  and  sole  leather  filter. 
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shadow  after  this  procedure.  Roentgenograms  taken  after  a  week  in 
a  small  number  of  patients  untreated  showed  a  persistence  of  the 
shadow.  Several  of  the  patients  were  reexamined  also  after  a  period 
of  several  weeks  and  the  shadow  was  still  present. 

Blood    Count    in    Six    Positive    Casks 


Polymorph.. 

Lymphocyes, 

Case  Xo. 

Leukocytes 

Per  Cent. 

Per  Cent. 

30 

10,800 

30 

68 

21 

10,400 

42 

50 

24 

10,000 

37 

62 

20 

12.500 

34 

59 

22 

9,800 

40 

58 

8 

11.500 

32 

64 

During  the  course  of  this  study  we  saw  six  infants  who  presented 
clinical  symptoms  of  an  enlarged  thymus  and  on  percussion  there  was 
an  increased  dulness  to  the  right  and  left  of  the  midsternal  line  in  the 
second  interspace  and  which  was  continuous  with  the  cardiac  dulness. 
In  each  patient  the  roentgenogram  revealed  a  shadow  in  the  anterior 
mediastinum  indicative  of  an  enlarged  thymus.  After  the  routine 
roentgen-ray  treatment  there  was  an  improvement  in  the  clinical  symp- 
toms and  the  shadow  disappeared.  A  brief  abstract  of  the  history 
of  two  of  these  patients  is  given : 

Case  1  (19). — History. — E.  Z.,  aged  2  months;  breast-fed:  was  regarded 
previous  to  the  present  illness  as  a  normal  infant.  When  5  weeks  old  she  had 
a  generalized  convulsion  which  lasted  a  few  moments.  From  then  on  she 
had  difficulty  in  breathing  and  had  frequent  attacks  of  cyanosis.  On  one 
occasion  the  baby  was  found  in  bed,  unconscious,  the  face  gray  and  the 
eyelids  purple  in  color,  and  gasping  for  breath.  Three  weeks  after  the  initial 
attack,  the  baby  was  brought  to  the  hospital. 

Examination. — The  baby  was  undernourished  and  weighed  7Vz  pounds.  The 
temperature  was  normal.  There  was  present  a  marked  inspiratory  stridor  and 
a  hoarse  brassy  cough.  This  was  increased  by  crying.  There  was  no  cyanosis. 
On  percussion  there  was  dulness  in  the  second  interspace  1  inch  to  the  left 
and  three-fourths  inch  to  the  right  of  the  midsternal  line.  Below  the  dulness 
was  continuous  with  the  cardiac  dulness.  The  examination  otherwise  was 
normal.  The  superficial  lymph  glands  and  the  spleen  were  not  enlarged.  There 
was  no  evidence  of  rickets  or  tetany. 

The  leukocytes  numbered  8,600.  The  roentgen  ray  showed  a  shadow  in  the 
anterior  mediastinum  extending  well  to  the  right  and  left  of  the  midsternal 
line  in  the  second  interspace  and  being  continuous  with  the  left  border  of 
the  heart. 

Clinical  Course. — After  three  roentgen-ray  treatments  at  weekly  intervals  the 
roentgen-ray    picture    showed    that    the    shadow    had    disappeared.      When    seen 
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after  the  third  treatment  there  was  no  inspiratory  stridor  and  the  respirations 
were  normal,  and  no  cyanosis  was  observed  when  crying.  The  mother  stated 
that  the  difficulty  in  breathing  lessened  after  the  first  treatment. 

Case  2  (20). — History. — Baby  Reis,  aged  4  months;  breast-fed.  Since  birth 
it  had  been  noticed  that  there  was  difficulty  in  breathing.  At  times  there  was 
an  inspiratory  crow  and  the  breathing  was  so  loud  it  could  be  heard  "on  the 
street."  Often  when  nursing  or  crying  the  baby  would  have  such  a  severe 
paroxysm  that  it  would  become  "blue  in  the  face"  and  the  mother  thought  the 
baby  was  dying.  A  brother  who  died  in  convulsions  at  14  months  of  age  pre- 
sented  similar  symptoms    from   birth. 

Examination. — The  baby  was  well  nourished  and  appeared  normal,  except 
for  a  wheezy  inspiratory  and  expiratory  dyspnea.  The  voice  was  normal  but 
on  coughing  a  loud  whistling  inspiratory  sound  was  heard.  At  times  the  cough 
sounded  exactly  like  that  produced  by  an  aneurysm  of  the  aorta.  Percussion 
revealed  dulness  in  the  second  interspace,  extending  1%  inches  to  the  left  and 
lVs  inches  to  the  right  of  the  midsternal  line  and  was  continuous  with  the 
cardiac  dulness  below.     Otherwise  the  physical  examination  was   negative. 

The  leukocytes  numbered  12,200;  the  polymorphonuclear  neutrophils  were 
41  per  cent.,  the  lymphocytes  60  per  cent.  The  roentgen  ray  showed  a  shadow- 
in  the  anterior  mediastinum  which  corresponded  exactly  with  that  on  per- 
cussion. The  superficial  lymph  glands  and  the  spleen  were  not  enlarged.  There 
was  no  evidence  of  rickets  or  tetany. 

Clinical  Course. — There  was  marked  improvement  in  the  clinical  symptoms. 
and  after  two  roentgen-ray  treatments  the  shadow  was  greatly  diminished.  The 
patient  has  not  returned   for   further  observations. 

We  have  been  unable  to  find  any  points  of  differentiation  between 
the  roentgen-ray  shadow  found  in  patients  with  the  clinical  symptoms 
of  enlarged  thymus  and  the  thymus  shadow  in  "normal"  infants. 
Dr.  Little,  in  an  analysis  of  over  two  hundred  roentgen-ray  pictures 
of  infants  referred  to  the  Roentgen-Ray  Department  of  the  Cincinnati 
General  Hospital  with  the  clinical  diagnosis  of  enlarged  thymus,  failed 
to  find  a  difference  between  them  and  the  roentgen-ray  shadow  cast 
in  the  "normal"  infants  of  our  series.  These  patients  were  given 
three  treatments  at  ten  day  intervals  (Figs.  9  and  10).  The  majority 
of  them  received  prompt  relief.  Six  required  a  second  series  of 
treatment.  The  roentgenogram  taken  at  the  conclusion  of  the  treat- 
ment showed  a  much  smaller  shadow  in  all  cases  than  at  the  beginning 
of  treatment.  We  believe  that  a  shadow  in  the  anterior  mediastinum 
which  does  not  diminish  in  size  after  intensive  roentgen-ray  therapy 
is  not  the  shadow  of  the  thymus. 

Just  how  difficult  it  may  be  to  differentiate  between  an  enlarged 
thymus  causing  symptoms  and  a  thymus  sufficiently  large  to  cast  a 
shadow  but  in  which  symptoms  are  not  due  to  the  thymus  is  shown 
by  the  following  case  report : 
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Case  3. — History.— A  colored  female  infant  weighed  6  pounds  at  birth. 
Immediately  following  delivery  it  was  observed  that  there  was  difficulty  in 
breathing.  There  was  marked  inspiratory  stridor  and  cyanosis.  The  dyspnea 
was  constant  and  from  time  to  time  it  became  paroxysmal;  being  increased  by 
crying  and  nursing.  The  paroxysms  would  begin  with  a  series  of  inspiratory 
efforts  followed  by  a  loud  crowing  inspiratory  sound  and  then  followed  by  a 
short  expiratory  effort.  During  this,  there  was  marked  retraction  of  the  supra- 
clavicular  and    infraclavicular    spaces    and   the    intercostal    spaces.      There    was 


Fig.    9. — Age,    3    months.      Cyanosis,    inspiratory    dyspnea    and    convulsions 
before  roentgen-ray  treatment. 


Fig.  10. — Roentgenogram  after  three  roentgen-ray  treatments,  ten   day  inter- 
vals.    Note  complete  disappearance  of  shadow  shown   in   Figure  9. 


an  anxious  expression  of  the  infant,  the  eyeballs  became  prominent  and  there 
was  extreme  cyanosis.  On  several  occasions  the  attacks  were  so  severe  as  to 
require  artificial   respiration. 

Physical  Examination. — Negative,  except  for  an  area  of  increased  dulness 
in  the  region  of  the  thymus.  The  dulness  extended  VA  inches  to  the  left  and 
seven-eighths  inch  to  the  right  of  the  midsternal  line.  It  was  continuous  below 
with  the  cardiac  dulness.  This  area  of  dulness  disappeared  when  the  infant's 
head  was  held  in  extreme  dorsal  flexion.  It  was  also  noticed  that  the  symp- 
toms were  markedly  relieved  when  this  position  was  assumed.  It  was  repeat- 
edly observed  that  the  symptoms  could  be  induced  and  relieved  by  the  position 
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of  the  infant's  head.  When  first  seen  it  was  believed  from  the  increased  area 
of  dulness  that  the  symptoms  were  due  to  an  enlarged  thymus.  The  possi- 
bility of  congenital   malformation  of  the   larynx   was   however  considered. 

Clinical  Course. — Inasmuch  as  the  roentgenogram  showed  a  shadow  in  the 
upper  mediastinum  indicative  of  an  enlarged  thymus,  a  series  of  roentgen-ray 
treatments  were  begun.  Although  no  marked  improvement  in  the  symptoms 
followed  this  treatment  the  shadow  in  the  roentgenogram  entirely  disappeared. 
Inasmuch  as  the  infant  was  being  breast-fed  and  the  paroxysms  were  less 
frequent,  the  patient  was  discharged  after  one  month.  Ten  days  later  the 
patient  was  brough  to  the  dispensary  in  a  severe  attack  which  was  relieved 
after  artificial  respiration  and  stimulation. 

An  examination  with  the  laryngoscope  showed  an  infolding  of  the  epiglottis 
with  each  inspiration.  This  was  considered  sufficient  to  explain  the  symptoms. 
However,  as  the  roentgen  ray  showed  an  indefinite  shadow  in  the  anterior 
mediastinum,  a  second  series  of  treatments  were  given.  After  three  weeks 
there  was  no  marked  improvement  in  the  symptoms.  We  believe  that  this 
patient  suffered  from  congenital  laryngeal  stridor  and  that  the  thymus  although 
sufficiently  large  to  lie  detected  by  percussion  and  to  cast  a  shadow  by  the 
roentgen  ray  was  not  the  underlying   factor. 

When  the  question  arises  as  to  whether  the  symptoms  are  due  to  the 
enlarged  thymus  or  to  some  other  condition,  the  patient  should  be 
given  the  benefit  of  the  doubt  and  roentgen-ray  treatment  administered. 

We  feel  reasonably  certain  that  the  roentgen-ray  shadow  in  this 
group  of  normal  infants  is  due  to  the  thymus  as  it  disappeared  after 
exposure  to  the  roentgen  ray ;  it  could  not  be  distinguished  from  the 
shadow  which  at  necropsy  was  proven  to  be  cast  by  the  thymus,  and 
it  is  identical  with  that  found  in  patients  with  clinical  evidences  of 
an  enlargement  of  the  thymus.  Whether  this  should  be  interpreted  as 
an  enlarged  thymus  or  whether  it  should  be  regarded  as  normally 
occurring  in  a  certain  percentage  of  normal  infants  cannot  be  stated 
at  the  present  time. 

DISCUSSION 

Dr.  Schloss  :  About  a  year  ago  Dr.  Liss  and  I  started  an  investigation  on 
the  thymus  gland  in  infants.  We  found  that  there  were  practically  no  observa- 
tions in  the  literature  concerning  the  normal  thymic  shadow.  Our  plan  was  to 
take  infants  from  the  obstetric  service  for  a  roentgen  ray  examination  as  soon 
as  possible  after  birth,  another  at  the  end  of  ten  days  and  then  monthly  through- 
out the  vear.  It  was  interesting  to  observe  that  there  was  a  marked  variation 
in  the  shadow  of  the  thymus  in  different  infants  of  the  same  age.  Of  interest 
also  was  the  fact  that  a  fairly  large  number  of  new-born  infants  show  a  thymus 
shadow  which  would  ordinarily  be  considered  large.  These  infants  show  no 
symptoms  whatever  which  could  be  attributed  to  the  large  thymus.  During  the 
course  of  the  investigation,  there  were  two  children  in  whom  the  thymus  shadow 
was  large,  who  died  very  suddenly  under  conditions  suggesting  status  lymphati- 
cus.  One  was  found  dead  after  a  trivial  illness,  an  acute  infectious  cold.  The 
other  child  had  very  mild  bronchial  pneumonia  and  died  after  an  illness  of  ten 
hours.     In  this  case  the  postmortem   examination  verified  the  roentgen-ray  find- 
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ing  in  showing  a  very  large  thymus  gland.  In  regard  to  physical  signs  we  feel 
that  when  distinct  dulness  was  obtained  over  the  thymus  region  that  we  could 
be  reasonably  sure  the  roentgen  ray  would  show  an  enlargement  of  the  thymus 
gland,  although  there  were  one  or  two  exceptions  to  this  statement.  In  a  few 
cases,  however,  where  there  was  no  dulness  the  roentgen  ray  showed  the  presence 
of  a  large  thymus  shadow.  The  results  from  this  series  of  one  hundred  cases, 
some  of  which  have  been  followed  a  year,  have  not  been  entirely  satisfactory, 
so  that  we  have  started  a  new  series.  For  this  reason  we  are  not  willing  to 
give  any  definite  conclusions  at  the  present  time.  During  the  course  of  the 
studies  we  were  able  to  verify  the  observations  of  Dr.  Gerstenberger  indicating 
that  the  so-called  thymic  shadow  increases  with  expiration  and  decreases  with 
inspiration.  I  might  say  that  during  the  courses  of  investigation  we  have  been 
very  careful  to  check  up  our  technic.  This  we  have  done  by  taking  a  plate  of 
every  child  who  was  going  to  be  autopsied  and  then  comparing  the  roentgen-ray 
shadow  and  the  actual  finding  at  the  postmortem.  In  no  case  did  the  roentgen 
ray  show  what  we  consider  an  enlarged  thymus  when  the  thymus  gland  was  of 
normal  size.  There  was  one  case,  however,  in  which  at  postmortem  we  found 
a  large  thymus  in  the  presence  of  a  negative  roentgen-ray  finding.  With  this 
exception,  however,  our  technic  seemed  perfectly  satisfactory.  In  regard  to 
symptoms,  from  our  observations  up  to  the  present  we  consider  it  a  matter  of 
considerable  difficulty  to  correlate  the  presence  of  an  enlarged  thymus  with  any 
definite  clinical  picture. 

Dr.  Friedlander  :  These  observations  were  undertaken  by  Dr.  Blackfan  on 
his  own  initiative  to  test  out  the  correctness  of  theories  we  had  originally 
advanced.  The  question  as  to  the  production  of  symptoms  in  cases  of  enlarged 
thymus  cannot  be  considered  as  settled  today.  In  all  probability  mechanical 
compression  in  the  so-called  critical  space  of  Grawitz  is  a  definite  factor.  It 
must  be  emphasized  that  the  roentgen  ray  can  give  no  idea  of  the  antero- 
posterior dimension  of  the  thymus.  We  may  have  a  large  flat  thymus  which 
casts  a  shadow  and  gives  no  symptoms ;  whereas  a  thymus  which  is  thick 
anteroposterior^*  may  give  a  small  shadow,  and  yet  produce  very  marked 
symptoms.  The  mere  fact  that  there  is  a  large  mediastinal  shadow  associated 
with  enlargement  of  the  thymus  does  not  necessarily  produce  symptoms.  It  is 
possible  that  the  thymus  rapidy  changes  in  size  as  the  result  of  venous  engorge- 
ment and  emptying.  It  may  well  be  that  as  many  as  48  per  cent,  of  children 
show  an  enlarged  thymic  shadow,  and  a  large  percentage  of  these  show  no 
symptoms.  But,  if  we  take  a  series  like  this  and  get  reduction  in  the 
size  of  the  shadow  in  many  cases  after  radiation,  it  is  proven  that  the 
thymus  was  at  "fault  in  the  first  place.  If  symptoms  are  present  and  the 
roentgen  ray  shows  no  definite  evidence  of  enlarged  thymus,  one  should 
still  give  treatment.  Indeed,  as  a  matter  of  routine,  before  anesthesia  in  very 
young  children  roentgen-ray  treatment  should  be  regularly  employed.  Our 
studies  now  embrace  a  series  of  over  three  hundred  cases  with  five  deaths,  and 
we  are  convinced  that  the  roentgen  ray  is  of  enormous  value,  and  that  if  prop- 
erly employed  its  use  is  without  danger.  The  subject  still  needs  investigation, 
and  I  am  certainly  in  accord  with  the  view  that  we  have  not  yet  determined 
just  what  the  significance  of  a  large  roentgen-ray  thymic  shadow  is.  A  large 
shadow  does  not  necessarily  mean  that  there  will  be  thymic  symptoms.  We 
must  have  marked  thickness  of  the  gland  in  order  to  produce  these. 

Dr.  Ladd  :  A  child  18  months  old  came  under  my  observation  with  fever, 
a  temperature  of  102  F.,  convulsions  and  cyanosis.  The  child  died  shortly  after 
its  entrance  to  the  hospital.    There  was  nothing  in  its  previous  history  to  explam 
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these  symptoms  and  the  sudden  death.  The  child  had  been  under  a  physician's 
observation  for  at  least  a  year.  At  postmortem  the  thymus  weighed  62  gm.  I 
have  not  the  histologic  report,  but  it  is  difficult  to  understand  how  pressure 
alone  could,  in  such  case,  be  responsible  for  death  with  no  previous  symptoms 
of  enlarged  thymus ;  or  how  a  gland  of  that  size  could  develop  such  a  degree  of 
hypertrophy  without  causing  symptoms.  It  seems  to  me  that  the  symptoms  of 
enlarged  thymus  may  be  due  to  an  excess  of  internal  secretion  rather  than 
to  the  effects  of  pressure. 

Dr.  Kerley  :  A  child,  9  months  of  age,  presented  a  history  of  peculiar 
attacks  of  difficult  breathing  associated  with  unconsciousness.  The  seizures  had 
continued  for  a  period  of  seven  months,  as  many  as  five  or  six  a  day  on  several 
occasions.  After  a  particularly  severe  attack  from  which  it  was  thought  the 
child  would  not  recover,  he  was  brought  to  me  for  advice.  I  made  a  diagnosis 
of  enlarged  thymus  and  advised  a  roentgen-ray  examination  to  be  made,  to  be 
followed  by  roentgen-ray  treatment.  The  child  was  taken  to  Dr.  L.  Gregory 
Cole,  who  failed  to  find  any  enlargement  of  the  thymus  as  far  as  the  roentgen- 
ray  examination  could  show.  I  have  seen  a  great  many  cases  of  thymus  asthma 
and  these  cases  seem  to  be  typical.  I  accordingly  advised  the  roentgen-ray 
treatments  to  be  given.  The  seizures  promptly  ceased.  The  child  has  not  had 
even  one  attack  since  the  treatments  were  given. 

Dr.  Brennemann  :  In  every  roentgenogram  of  the  chest  we  naturally  see 
how  broad  the  thymus  is,  but  we  do  not  get  an  idea  of  its  depth.  In  the 
examination  of  roentgen-ray  pictures  of  the  chests  of  babies  we  will  see  some- 
times a  broad  shadow  one  day  and  a  narrow  shadow  the  next  day.  I  saw  a 
case  recently  with  a  broad  shadow  that  approached  the  heart  at  an  angle,  and 
yet  there  were  no  symptoms.  If  there  had  been  symptoms  we  would  have  said 
they  were  due  to  the  thymus.  We  found  the  chest  in  this  child  very  short.  In 
another  picture  of  the  same  child  it  was  much  longer  and  the  thymus  shadow 
was  absent.  One  picture  was  taken  at  the  end  of  expiration  and  the  other  at 
the  end  of  inspiration,  a  source  of  misinterpretation  pointed  out  last  year  by 
Gerstenberger,  so  I  have  become  skeptical  of  a  single  picture.  There  is  a  com- 
mon idea  that  symptoms  are  aggravated  for  some  hours  after  roentgen-ray 
treatment.  I  am  not  sure  that  I  have  personally  seen  that.  I  should  like  to 
ask  whether  that  is  a  common  experience,  and,  if  it  is,  whether  it  should  lead 
one  not  to  give  the  roentgen-ray  treatment  at  a  time  when  there  is  more  or 
less  aggravation  of  symptoms. 

Dr.  DeBuys  :  We  have  all  probably  had  the  same  experience  in  the  reduc- 
tion of  the  size  of  the  shadow.  It  may  be  that  the  dosage  is  the  factor  explain- 
ing differences  in  the  results. 

Dr.  Talbot  :  A  short  time  ago  my  resident.  Dr.  Parsons,  was  making  a 
study  on  rabbits,  and  one  of  the  rabbits  suddenly  died.  The  postmortem  showed 
an  enlargement  of  the  thymus.  It  is  the  only  experience  of  that  kind  we  have 
had  at  the  Massachusetts  General  Hospital  where  a  rabbit  has  been  found  with 
an  enlarged  thymus. 

Dr.  Porter:  A  thymus  gland  may  be  very  large  and  still  produce  no  clinical 
symptoms.  A  mongolian  idiot  died  at  about  4  years  of  age  of  pneumonia  without 
ever  having  shown  symptoms  of  thymic  disorder,  yet  at  the  necropsy  he  was 
found  to  have  a  thymus  weighing  55  gm. 

Dr.  Hermann  :  Ever  since  Dr.  Friedlander  showed  his  pictures  of  enlarged 
thymus,  our  roentgenologist  at  Mount  Sinai  Hospital  has  been  interested  in  the 
subject  of  thymus  enlargement.     He  will  not  commit  himself  on  a  diagnosis  of 
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enlargement  of  the  thymus.  He  says  we  must  take  into  consideration  the 
parathyroids  .and  the  large  vessels  and  glands  in  that  region.  It  is  very  difficult 
to  get  him  to  say  that  we  are  dealing  with  an  enlarged  thymus.  Thymic  asthma, 
at  least  clinically,  is  a  very  rare  disease.  Cases  of  real  thymic  asthma  are  not 
hospital  cases  and  the  deaths  occur  at  home.  We  must  not  confuse  thymic 
asthma  with  stridor  and  diphtheritic  infection  and  the  cases  that  die  suddenly 
in  which  one  finds  a  deformity  of  the  glottis  and  epiglottis.  We  must  not 
confuse  cases  of  so-called  thymic  asthma  with  latent  spasmophilia.  Symptoms 
continue  up   to  the  fourth  year  and   then   suhside. 

Dr.  Freeman:  I  believe  the  symptoms  are  not  usually  accepted  as  thymic 
symptoms,  but  are  taken  to  be  simply  convulsions  such  as  occur  with  slight 
infections.  In  some  of  these  cases  the  convulsions  cease  after  treatment  with 
the  roentgen  ray.  Some  of  these  patients  have  asthma  and  nothing  else,  some 
have  stridor  and  some  have  breath-holding  attacks.  I  had  under  observation 
a  child  who  would  cry,  hold  its  breath  and  then  have  stridor ;  the  attack  would 
last  about  fifteen  minutes  and  finally  convulsions  would  develop.  After  treat- 
ment with  the  roentgen  ray,  convulsions  no  longer  occurred.  Following  the 
first  roentgen-ray  treatment  the  child's  pupils  dilated  and  it  seemed  dazed.  This 
passed  off  and  since  that  the  child  had  appeared  to  be  perfectly  normal.  The 
size  of  the  thymus  in  the  picture  does  not  correspond  with  the  symptoms.  This 
was  the  child  of  a  physician  from  out  of  town.  The  child  was  treated  with  the 
roentgen  ray  again  in  February  or  March,  1921,  because  a  picture  showed  the 
thymus  still  large,  and  a  short  time  ago  the  father  sent  me  a  roentgen-ray  pic- 
ture taken  after  this  treatment  and  the  thymus  appears  to  be  larger  than  before 
treatment,  but  the  child  is  apparently  well.  I  had  two  cases  which  were  treated 
without  reduction  in  the  size  of  the  thymus.  One  of  these  was  afterward  found 
dead  in  bed.  This  sign  of  Dr.  Gerstenberger's  is  very  valuable.  If  you  find 
a  tumor  in  the  upper  mediastinum  that  becomes  alternately  large  and  small 
during  respiration  you  may  be  pretty  sure  it  is  the  thymus  and  nothing  else. 
If  the  picture  is  not  taken  exactly  anteroposteriorly  you  cannot  tell  whether 
the  gland  is  enlarged  or  not.  I  think  the  difficulty  is  to  know  how  long  to 
treat  these  cases.  I  do  not  think  anybody  has  any  way  of  determining  this, 
particularly  in  cases  in  which  the  gland  remains  large  after  treatment. 

Dr.  Fleischner:  Dr.  Talbot's  report  in  connection  with  the  presence  of 
an  enlarged  thymus  gland  in  a  rabbit  is  exceedingly  interesting  in  that  a  similar 
observation  was  made  at  the  Hooper  Research  Foundation  of  the  University  of 
California  in  a  monkey.  During  the  process  of  aspirating  some  blood  for 
serologic  purposes  from  a  tail  vein  of  this  animal,  he  died  suddenly  and  at  the 
postmortem   a  huge   thymus   gland  was   found. 

Dr.  Griffith  :  There  is  enough  evidence  existing  to  prove  beyond  question 
that  death  can  occur  as  the  result  of  pressure  by  an  enlarged  thymus  gland. 
On  the  other  hand,  it  has  been  abundantly  proved,  equally  beyond  question, 
that  very  great  enlargement  of  the  gland  may  exist  without  causing  any  symp- 
toms whatever.  What  I  want  to  emphasize  is,  that  because  a  child  dies  suddenly 
and  we  find  at  necropsy  an  enlarged  thymus,  it  is  no  proof  that  he  died  because  of 
this  enlargement.  This  is  just  the  problem  which  we  have  to  solve,  and  to 
assume  its  solution  is  a  typical  example  of  "begging  the  question."  Anyone 
who  makes  a  careful  study  of  the  literature  on  the  subject  can  scarcely  come 
to  any  other  conclusion  than  this;  that  in  the  large  majority  of  cases  reported 
as  instances  of  sudden  death  from  thymic  pressure,  the  diagnosis  is  an  assumed, 
not  a  proven  one.  The  thymus  gland  is  not  very  well  supplied  with  blood 
vessels,  and  there  appears  to  be  no  anatomical  evidence   that  a   sudden  conges- 


Blackfan-Little:    Thymus  177 

.tion  of  the  gland  is  capable  of  cutting  off  the  respiration.  We  know  that 
an  enlarged  thymus  gland  can,  under  circumstances,  mechanically  produce 
pressure  symptoms  and  even  death,  but  positive  instances  of  this  sort  are 
relatively  uncommon,  and  the  symptoms  and  the  whole  history  of  the  case 
are  very  characteristic.  What  I  would  maintain  is,  that  the  great  majority  of 
cases  of  sudden  death  in  which  thymic  enlargement  is  present,  the  enlargement 
is  probably  an  accompaniment  merely  :  certainly  not  the  proven  cause. 

Dr.  Blackfan  :  I  should  like  to  ask  permission  for  Dr.  Little  to  discuss 
this  paper  with  reference  to  posture  and  the  technic  of  taking  the  roentgeno- 
grams. 

Dr.  Little:  At  the  Cincinnati  General  Hospital,  we  have  successfully  treated 
200  cases  of  thymic  asthma.  The  cases  all  presented  the  typical  picture :  dyspnea, 
stridor,  cyanosis  and  an  occasional  convulsion.  In  each  case  the  clinical  diag- 
nosis was  verified  by  the  roentgen  ray,  and  after  treatment,  presented  a  very 
noticeable  decrease  in  the  thymic  shadow,  coincident  with  entire  relief  of  symp- 
toms. In  our  radiographic  work,  we  have  endeavored  to  follow  a  definite 
technic,  thus  establishing  for  us  a  standard  exposure.  It  is  essential  that  this 
technic  be  closely  followed,  as  the  slightest  error  will  cause  distortion  of  the 
shadow.  By  extension  of  the  head,  we  have  caused  the  shadow  of  an  enlarged 
thymus  to  entirely  disappear.  By  improper  focusing  of  the  central  ray,  we  are 
able  to  cast  a  large  shadow  either  to  the  right  or  left  of  the  midline.  It 
follows  that  the  interpretation  should  be  left  to  the  expert.  Our  technic  is  as 
follows :  The  child  is  placed  on  the  back,  the  arms  clasped  around  the  head, 
the  legs  extended.  Two  assistants  hold  the  child.  The  central  ray  is  projected 
through  the  midline  of  the  body  on  a  level  with  the  lower  border  of  the 
clavicle.  All  exposures  are  made  at  the  end  of  inspiration  when  the  chest  wall 
is  quiet.  We  use  the  Universal  Coolidge  tube,  single  screens  and  seed  plates. 
We  employ  a  rather  hard  ray,  6-inch  spark  gap,  with  50  ma.  at  a  distance  of 
26  inches  for  from  %o  to  %o  second.  It  has  been  our  custom  to  treat  all 
cases  which  present  an  enlarged  thymic  shadow,  with  or  without  symptoms,  as 
we  feel  that  these  cases  are  predisposed  to  thymic  attacks.  Every  child  is  given 
three  treatments  at  10  day  intervals.  We  utilize  a  9-inch  gap  with  5  ma.  at  a 
distance  of  9  inches  for  5  minutes  with  3  mm.  of  aluminum  and  leather,  over 
two  areas,  anterior  and  posterior.  In  every  instance,  relief  was  afforded  after 
one  treatment,  and  this  relief  noticed  after  24  hours.  No  exacerbation  after 
treatment  was  seen.  All  cases  presented  a  definite  decrease  in  the  size  of  the 
thymic  shadow  with  positive  relief  of  clinical  symptoms.  We  have  had  six 
recurrences,  which  were  apparently  entirely  relieved  by  a  second  series.  One 
death  has  occurred,  this  child  being  in  extremis.  Dr.  Blackfan  and  I  have 
examined  sixty  normal  children.  We  have  found  that  the  roentgen-ray  shadow 
coincides  very  closely  with  the  clinical  measurements.  In  a  number  of  cases, 
we  have  demonstrated  the  shadow  of  an  enlarged  thymus  which  presented  no 
clinical  symptoms.  Several  of  these  children  were  given  treatment  and  all 
presented  a  distinct  decrease  in  the  size  of  the  thymic  shadow  after  one  treat- 
ment.    We  have  not  seen  any  bad  effects  from  the  roentgen-ray  therapy. 


THE    ABDOMINAL    PAIN    OF    THROAT    INFECTIONS 
JOSEPH    BRENNEMANN,    M.D. 

CHICAGO 

The  purpose  of  this  paper  is  to  direct  attention  to  a  symptom  that 
in  rny  experience  and  in  that  of  my  immediate  associates  is  of  very 
frequent  occurrence  and  which  has,  so  far  as  I  know,  received  little, 
if  any,  attention  in  the  literature.  Several  recent  exhaustive  papers 
on  the  subject  of  abdominal  pain  in  children  do  not  mention  it  and  a 
partial  search  of  the  literature  would  lead  one  to  think  that  others 
have  either  not  made  the  same  observation  or  else  have  failed  to  con- 
sider it  as  a  distinct  entity  worthy  of  record.  For  nearly  ten  years 
this  symptom  has  so  regularly  and  so  insistently  intruded  on  our  atten- 
tion that  it  has  seemed  to  me  worth  while  to  discuss  it  on  an  occasion 
like  this. 

The  symptom  to  which  I  refer  is  that  of  abdominal  pain  occurring 
often  to  the  exclusion  of  all  other  subjective  symptoms,  or,  at  least, 
complaints,  in  the  course  of  throat  infections  in  children.  By  throat 
infections  I  mean  that  whole  series  of  upper  respiratory  tract  infections 
that  grades  imperceptibly  from  the  common  cold  to  a  fatal  septicemia 
beginning  in  the  throat,  and  that  constitutes  easily  the  bulk  of  the  prac- 
tice of  the  general  practitioner  and  of  the  pediatrician,  who  makes 
house  calls.  In  the  course  of  these  infections,  as  we  know  so  well,. we 
may  have  a  formidable  array  of  manifestations  depending  on  the 
localization  or  extension  of  the  original  infection.  Among  these  are 
coryza,  pharyngitis,  tonsillitis,  postnasal  infection,  laryngitis,  bronchitis, 
sinus  infections,  otitis  media,  mastoiditis,  sinus  thrombosis,  meningitis 
and  encephalitis  by  extension,  retropharyngeal  and  peritonsillar  abscess, 
cervical  adenitis,  stomatitis,  conjunctivitis,  pneumonia  and  pleurisy;  and 
more  distantly  carditis,  arthritis,  myalgia,  enteritis,  peritonitis,  appendi- 
citis, mesenterc  and  retroperitoneal  lymphadenitis,  nephritis,  pyelitis, 
pyemic  abscess,  hematogenous  encephalitis  and  meningitis,  erythemas, 
purpuras,  and  finally,  a  septicemia  of  unascertainable  localization  that 
may  last  for  months,  or  prove  rapidly  fatal  under  the  clinical  picture 
of  a  generalized  streptococcemia. 

Among  the  sporadic  cases  of  this  nature  many  patients  will  com- 
plain of  an  abdominal  pain  at  the  beginning,  during,  or  after  the  acute 
manifestations  in  the  throat.    Often  they  complain  of  nothing  else,  for 
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it  is  a  well  known  fact  that  children  only  exceptionally  complain  of 
the  throat  itself.  This  symptom  attracts  greatest  attention  to  itself, 
however,  in  certain  of  those  epidemic  peaks  of  throat  infections,  or 
grippes,  that  we  have  with  us  several  times  each  year  when  the  number 
of  these  cases  exceeds  many  fold  that  of  all  other  contagious  diseases 
put  together.  It  is  a  common  observation  that  in  these  flurries  the 
genus  epidemicus  varies  strangely.  At  one  time  nose  bleeds  will  be 
very  common ;  at  another  vomiting  will  constitute  so  persistent  and 
wide  spread  a  feature  that  one  hears  much  of  epidemic  "acidosis" ; 
again,  peculiarly  virulent  otitis  media  will  dominate  the  picture  while 
it  is  almost  absent  in  other  epidemics ;  the  same  is  true  of  cervical 
adenitis  and  we  hear  then  once  more  of  ''glandular  fever"  as  if  it  were 
a  distinct  entity;  in  other  epidemics  an  infectious  diarrhea  is  common; 
and  even  sepsis,  nephritis,  pyelitis,  retropharyngeal  abscess  and  scar- 
latiniform  rashes  show  a  definitely  greater  incidence  in  some  epidemics 
than  in  others.  The  same  is  true  of  the  symptom  under  consideration. 
While  in  nearly  all  of  these  epidemics  one  will  find  quite  a  few  children 
who  complain  of  abdominal  pain,  in  certain  epidemics  this  symptom 
rises  to  such  importance  that  it  occurs  in  nearly  25  per  cent,  of  all 
the  cases.  At  such  times  it  is  not  uncommon  to  find  several  mem- 
bers of  the  family,  including  adults,  suffering  from  the  same  thing. 

The  nature  and  location  of  this  pain  are  fairly  constant ;  the  degree 
and  time  of  occurrence  vary  much  in  different  individuals.  Sometimes 
it  is  perfectly  evidently  only  a  part  of  a  serious  infection;  again  it  so 
obtrudes  itself  that  it  alone  is  the  occasion  for  calling  the  doctor.  It 
may  occur  early  or  late.  Often  it  persists  throughout  the  illness. 
Sometimes  it  apparently  lasts  for  weaks  and  even  months  after  all  other 
symptoms  have  disappeared.  It  may  be  more  or  less  constant ;  more 
often  it  is  distinctly  intermittent.  It  may  be  very  slight,  or  the  child 
may  cry  with  pain  over  a  period  of  hours.  In  the  intermittent  type 
the  patient  may  merely  screw  up  his  face,  or  wince,  or  squirm,  or  turn 
over  on  his  side  and  double  up,  or  he  may,  as  I  have  seen  it  a  few  times, 
scream  with  pain  with  each  new  attack.  The  abdomen  is  only  excep- 
tionally distended  and  tenderness  is  often  absent  and  nearly  always 
less  marked  than  unelicited  pain.  To  both  of  these  statements  there 
are  however  exceptions. 

When  asked  where  the  pain  is  the  child  will  quite  regularly  say: 
"In  my  stomach."  When  asked  to  point  to  it  he  will  equally  regularly 
place  his  open  palm  over  the  umbilicus.    When  asked  to  point  with  one 
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finger  he  will  again  indicate  the  umbilicus.  Exceptionally  the  pain  is 
diffuse,  or  more  on  one  side  than  on  the  other,  or  more  above  or  below 
the  umbilicus. 

As  to  the  cause  of  this  pain,  one  can  only  conjecture  as  yet.  It 
is  not  evident  to  ordinary  clinical  observation.  Necropsies  hardly 
occur  where  this  symptom  is  prominent,  for  in  the  fatal  cases  more 
serious  symptoms  quite  obscure  it.  Necropsies  on  cases  dying  of  influ- 
enza in  the  recent  epidemics  have  however  revealed  certain  interest- 
ing and  suggestive  conditions  that  can  serve  by  analogy.  In  a  few 
cases  laparotomies,  either  frankly  exploratory  in  nature,  or  equally 
frankly,  based  on  a  wrong  diagnosis,  have  seemed  to  throw  some  light. 

In  children  under  3  or  4  years  of  age  by  whom  nausea  is  hardly 
distinguishable  from  a  true  pain,  I  believe  an  early  abdominal  com- 
plaint is  often  due  to  nausea.  In  the  characteristic  pain  under  con- 
sideration nausea  plays  no  real  part,  as  is  evident  from  careful  observa- 
tion, especially  on  older  individuals.  In  the  early  pains  that  are  sharp 
and  intermittent,  that  accompany  the  first  objective  symptoms,  or  even 
precede  them,  colic  may  be  a  factor.  There  is,  however,  as  a  rule,  no 
evidence  of  indigestion,  or  flatulency,  and  such  pains  are  not  an 
accompaniment  of  other  infections  of  like  grade  unless  there  is  some 
evident  cause  as  a  pleurisy,  or  a  pneumonia.  I  am  convinced  that 
in  the  causation  of  these  abdominal  pains  of  throat  infections,  indi- 
gestion, myalgia,  grippy  aching,  neuritis,  a  Head  zone,  or  a  referred 
pain  from  the  thorax,  or  from  the  vertebral  column  carried  along  the 
intercostal  nerves,  play  no  part. 

In  the  pain  that  occurs  most  characteristically  during  such  an  infec- 
tion, that  lasts  for  some  time,  that  even  outlasts  the  oher  evidences 
of  the  original  infection,  I  think  one  must  direct  one's  attention  to  the 
mesenteric  and  retroperitoneal  glands.  This  view  was  first  forcibly 
impressed  on  me  about  eight  years  ago.  A  child,  aged  3%  years,  had 
an  evident  upper  respiratory  tract  infection  with  sore  throat,  otitis 
media,  cough  and  bronchitis,  with  a  low  persistent  temperature  and 
no  evidence  of  pneumonia.  The  abdomen  was  much  distended,  tense, 
painful,  and  tender,  with  no  ascertainable  localization.  There  was 
some  vomiting.  After  consultation  with  a  surgeon  and  other  pedi- 
atricians abdominal  diagnosis  was  deferred  and  operation  was  not 
considered  indicated.  The  abdominal  condition,  however,  became 
steadily  worse  and  wholly  dominated  the  picture.  The  parents  became 
restless  and  an  exploration  in  the  median  line  seemed  justified.  Nothing 
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was  found  except  a  few  hemorrhagic  spots  on  the  intestines  and  an 
enlargement  of  the  mesenteric  and  retroperitoneal  glands.  The  child 
recovered  in  spite  of  the  operation. 

Shortly  after  this  a  child,  aged  3  or  4  years,  was  seen  with  a  slight 
sore  throat,  and  a  moderate  otitis  media.  Nothing  was  complained  of 
except  a  slight  pain  in  the  region  of  McBurney's  point  and  appendicitis 
was  suspected.  There  was  a  slight  temperature,  only  very  slight  ten- 
derness, and  no  involuntary  rigidity.  There  was  definitely  palpable  at 
this  point  a  small,  hard,  sharply  defined,  freely  movable  mass  the  size 
of  a  small  almond  kernel,  that  was  not  very  tender.  It  was  considered 
an  inflamed  mesenteric  gland,  and  a  few  days  later  with  subsidence  of 
all  symptoms  the  child  was  allowed  to  go  home.  Within  a  week  an 
older  sister  presented  almost  identically  the  same  picture.  The  same 
surgeon  with  whom  I  had  seen  the  first  child  saw  the  sister  about  one 
hundred  miles  from  town.  Not  daring  to  take  the  same  risk,  at  such 
a  distance,  that  we  had  taken  with  the  first  child  who  was  under  close 
observation,  he  operated.  The  appendix  was  easily  absolved  of  all 
blame,  but  in  the  whole  area  explored  there  were  a  dozen  or  more 
inflamed  mesenteric  glands,  some  nearly  as  large  as  a  small  almond. 
Recovery  was  uneventful. 

In  the  discussion  of  a  recent  paper  of  mine  on  abdominal  pain  in 
children,  Dr.  Withers  of  Chicago  presented  an  interesting  history.  A 
child,  aged  6  years,  complained  of  a  sore  throat,  and  a  diagnosis  of 
tonsillitis  was  made  by  the  attending  physician.  There  was  a  little 
abdominal  pain  and  the  possibility  of  appendicitis  was  considered. 
Five  or  six  days  after  onset,  when  the  throat  condition  had  receded,  the 
child  had  sudden  severe  paroxysmal  pain  over  the  lower  part  of  the 
abdomen,  especially  on  the  right  side  and  in  the  region  of  the  umbilicus. 
There  was  some  tenderness  and  slight  diffuse  rigidity.  The  patient 
was  then  seen  by  Dr.  Withers,  who  did  not  think  the  pain  due  to  an 
appendix,  but  called  in  a  surgeon.  A  diagnosis  of  appendicitis  was 
made  by  the  latter  and  the  child  was  operated  on.  The  appendix  was 
normal.  Several  inflamed  mesenteric  glands  were  seen  in  the  field  of 
operation,  one  as  large  as  a  large  bean,  and  the  surgeon  made  an 
amended  positive  diagnosis  of  tabes  mesenterica.  The  V.  Pirquet  test 
proved  negative.  The  child  was  kept  under  observation  for  several 
years  with  no  further  evidence  of  any  abdominal  pathology. 

One  other  case  stands  out  especially  in  my  memory  though  the 
evidence  is  inconclusive.    A  baby,  aged  8  months,  suddenly  developed  a 
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temperature  of  106  F.  This  continued  between  102  and  106  F.  for  a 
period  of  six  weeks  with  no  other  findings  at  any  time  than  an  initial 
throat  infection  with  a  slight  redness  of  one  ear  drum.  Drs.  Abt,  Walls 
and  Shambaugh  saw  the  case  with  me  repeatedly.  An  exploration  of 
the  lateral  sinus  on  one  side  was  undertaken  reluctantly,  with  negative 
results.  At  the  time  of  this  operation  I  palpated  the  abdomen  carefully 
under  anesthesia  and  was  surprised  to  find  between  McBurney's  point 
and  the  middle  of  Poupart's  ligament  a  firm,  freely  movable,  oblong 
mass  the  size  and  shape  of  a  medium-sized  pecan.  The  abdomen  had 
been  examined  daily  and  had  never  been  under  suspicion.  It  did  not 
seem  possible  that  this  mass  could  be  an  appendix  and  nothing  further 
was  done.  Within  thirty-six  or  forty-eight  hours  the  whole  picture 
changed.  The  child  was  violently  ill,  was  prostrated,  vomited,  grunted 
with  each  breath,  the  abdomen  was  distended  and  tender  and  there  was 
a  large  mass  filling  the  lower  part  of  the  right  lower  abdominal  quad- 
rant. At  the  operation  a  few  hours  later  a  large  amount  of  free  pus 
was  found.  Conditions  were  such  that  it  was  not  deemed  wise  to 
explore  the  appendix.  Unfortunately,  a  necropsy  was  not  obtained. 
The  size  and  free  mobility  of  this  mass,  without  apparent  pain,  ten- 
derness and  rigidity  prior  to  the  final  catastrophe,  together  with  the 
whole  clinical  setting,  have  always  made  me  feel  that  we  had  to  deal 
with  a  ruptured  mesenteric  gland,  not  with  an  appendix.  Whether 
this  child  of  8  months  had  an  abdominal  pain  during  the  illness  is,  of 
course,  unknown. 

That  inflamed  and  enlarged  mesenteric  and  retroperitoneal  glands, 
nontuberculous  in  origin,  do  occur  is  well  known.  In  his  recent  paper 
on  abdominal  pain  in  children  Hutchison  emphasizes  the  importance 
of  enlarged  glands  in  the  causation  of  abdominal  pain  in  children,  but 
he  does  not  relate  them  to  throat  infections  That  they  do  occur  in 
infections  having  their  primary  seat  in  the  throat  was  evident  in  autop- 
sies on  cases  dying  from  influenza  during  the  recent  epidemics  How 
difficult  it  is  to  distinguish  noninfluenzal  from  influenzal  infections, 
grippe  from  la  grippe,  except  during  pandemics,  is  a  matter  of  com- 
mon experience  Dr.  Harry  Jackson  has  told  me  that  in  patients  dying 
of  influenza  at  the  Cook  County  Hospital  enormous  masses  of  mesen- 
teric and  retroperitoneal  glands  were  frequent  findings  at  necropsy. 

The  pathogenesis  of  such  enlarged  glands  is  again  a  matter  of  specu- 
lation. This  is  also  true  of  the  question  that  naturally  arises  whether 
they   themselves   cause   the   abdominal   pain,   assuming  that   they   are 
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related  to  it,  or  whether  some  antecedent  inflammation  of  the  intestine 
to  which  they  are  secondary,  might  cause  it,  or  at  least  share  in  it. 
Two  routes  of  infection  are  possible ;  by  the  blood  stream  and  by  direct 
transmission.  The  former  seems  improbable,  for  a  marked  general 
adenopathy  is  not  especially  characteristic  of  these  infections.  A  selec- 
tive localization  is  possible,  as  in  many  other  infections,  such  as  typhoid, 
and  pneumonia,  and  epidemic  meningitis.  The  frequently  occurring' 
cervical  adenitis  is  not  an  analogous  phenomenon,  for  here  the  invasion 
is  manifest  along  the  lymphatics  and  is  strictly  local. 

A  theory  that  they  may  be  secondary  to  an  invasion  of  the  intestinal 
wall  is  certainly  inviting  though  inconclusive.  We  are  dealing  with 
organisms  that  invade  the  mucus  membrane  of  the  throat,  and  other 
adjacent  mucus  membranes.  It  is  at  least  possible  that  they  have  a 
similar  action  on  the  intestinal  mucus  membrane.  They  are  undoubt- 
edly swallowed  in  enormous  numbers,  and  it  is  by  no  means  proven  that 
they  cannot  pass  the  stomach  without  losing  their  virulence.  Even  if 
the  free  hydrochloric  acid  of  the  stomach  were  germicidal  enough  to 
kill  or  weaken  them  at  times,  it  would  not  be  present  free  during  the 
early  part  of  the  digestion  of  a  meal  during  which  time  liquid  contents 
are  constantly  leaving  the  stomach,  carrying  the  organisms  with  them. 
We  all  know  that  in  certain  of  these  epidemics  of  throat  infection,  or 
grippe,  indeed  of  influenza  itself,  what  is  apparently  a  true  enteritis 
is  a  frequent  occurrence.  That  these  are  not  digestive  disturbances 
is  evident  from  the  fact  that  they  are  quite  uninfluenced  by  dietetic 
treatment  and  last  for  some  time.  In  these  cases  with  abdominal  pain, 
however,  enteritis  in  the  usual  clinical  sense,  with  diarrhea  and  non- 
digestion,  is  not  a  part  of  the  clinical  picture.  Possibly,  here  only 
certain  portions  of  the  intestinal  tract  are  invaded,  as  we  know  so 
well  that  different  parts  of  the  respiratory  tract  are  involved  at  different 
times  and  in  different  individuals,  and  this  may  lead  to  localized 
inflammation  without  diarrhea  but  with  attendant  adenitis.  The  true 
cause  of  the  pain  may  then,  indeed,  be,  at  least  in  part,  a  localized 
enteritis  or  colitis,  rather  than  the  lymphadenitis  itself,  and  possibly 
some  specific  or  selective  localization  may  account  for  the  fairly  con- 
stant pain  in  the  umbilical  region.  This  might,  perhaps,  better  than 
anything  else,  explain  the  varying  nature  of  the  pain,  depending  on 
the  site  and  degree  of  involvement  and  on  the  amount  of  peristalsis 
that  might  be  a  factor  in  producing  it. 

That  the  glands  might  become  involved  secondarily,  even  to  the 
point  of  abscess  formation,  or  might  continue  to  be  enlarged  for  a  time 


184  Brennemann  :    Abdominal  Pain 

after  the  intestinal  lesion  is  healed,  is  probable  enough  and  exactly 
analogous  to  what  happens  in  the  secondary  adenitis  of  the  cervical 
and  retropharyngeal  lymph  glands  following  a  throat,  or  postnasal 
infection.  Such  glands  could  explain  the  recurrent  pain  in  the  abdo- 
men that  I  saw  in  a  boy  aged  4  years  for  several  months  after  a  throat 
infection.  Many  times  each  day  he  would  suddenly  stop  in  his  play 
and,  saying  "There  it  is  again,"  would  bend  over  as  if  he  had  a  fleeting 
colicky  pain.  Pressure  from  gas,  or  some  peculiar  condition  of  per- 
istalsis could  easily  elicit  the  pain  at  varying  intervals.  One  wonders 
whether  in  such  a  case  we  do  not  overlap  the  condition  of  "umbilical 
colic"  first  described  by  Moro,  and  recently  emphasized  by  Hutchison, 
in  which  there  is  such  an  intermittent  colicky  pain  referred  to  the  umbili- 
cus and  occurring  over  a  period  of  months,  especially  after  eating,  when 
peristalsis  would  be  most  marked. 

While  our  interest  in  the  pathogenesis  of  this  pain  may  be  purely 
speculative,  and  while  the  pain  may  be  of  little  intrinsic  importance 
itself,  it  is  of  practical  value  from  a  diagnostic  standpoint  to  know 
that  there  is  such  a  pain  and  to  be  familiar  with  its  clinical  setting. 
In  my  own  opinion  I  would  rank  it  first,  not  in  severity,  nor  in  impor- 
tance, but  in  frequency,  among  the  abdominal  pains  that  occur  beyond 
the  period  of  infancy  that  come  up  for  differential  diagnosis.  As  long 
as  the  pain  remains  at  the  umbilicus,  or  as  long  as  it  invades  the  three 
other  quadrants  of  the  belly  it  leaves  us  interested  but  cool ;  but  when 
it  occurs  in  the  lower  right  quadrant  the  abdominal  specter  begins  to 
stalk.  It  is  then  some  comfort  to  know  that  in  children  this  pain  is 
much  more  frequent  in  this  region  than  is  that  of  appendicitis.  It  is 
a  still  greater  comfort  when  a  pain  with  little  tenderness  or  rigidity 
occurs  in  that  fateful  and  uncertain  region  to  find  that  the  patient  has 
a  well  marked  throat  infection,  or  what  is  of  equal  significance  an 
otitis  media,  or  a  cervical  adenitis,  or  a  cough. 

One  must  not,  however,  dwell  in  a  fool's  paradise  when  this  con- 
dition arises.  I  well  remember  the  case  of  a  child  aged  5  that  had  a 
definite  throat  infection  and  a  slight  pain  and  some  tenderness  over 
the  region  of  the  appendix.  A  surgeon  of  the  first  rank  who  saw  the 
patient  with  me  and  who  was  quite  familiar  with  the  pain  I  have 
attempted  to  define  thought  that  with  such  vague  symptoms,  in  the 
presence  of  a  throat  infection,  operation  was  not  indicated.  Two  days 
later  he  changed  his  mind  and  removed  a  gangrenous  appendix.  Per- 
haps even  here  we  can  have  recourse  to  the  view  of  some  of  the  older 
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clinicians  and  of  some  French  observers  who  believe,  and  I  incline  to 
share  that  belief,  that  among  the  complications  that  may  occur  with 
throat  infections,  or  grippe,  appendicitis  itself  must  be  included. 

30  North  Michigan  Boulevard. 


OBSERVATIONS     MADE     IN.    A     SERIES     OF     CASES 
OPERATED    FOR    TONSILS    AND    ADENOIDS 
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NEW     ORLEANS 

The  basis'  of  this  paper  is  a  series  of  346  cases  with  operation  for 
the  removal  of  tonsils  and  adenoids.  They  were  admitted  into  the 
Touro  Infirmary  through  the  nose  and  throat  division  of  the  outpatient 
department  since  January,  1920.  Up  to  a  comparatively  short  time 
before  the  above  date  it  was  not  the  custom  to  refer  all  cases  to  the 
pediatric  department  before  being  admitted  for  operation.  At  my 
suggestion  the  routine  of  referring  all  tonsil  and  adenoid  cases  for 
examination  before  being  admitted  for  operation  was  established.  The 
examination  consists  in  the  usual  physical  examination  with  special 
reference  to  the  heart  and  lungs.  Examination  is  also  made  of  the 
urine  of  each  patient,  and  the  coagulation  time  of  the  blood  determined. 
In  this  way  it  is  ascertained  whether  the  patient  to  be  operated  on  is 
a  good  surgical  risk  and  whether  the  operation  should  be  advised.  On 
the  "O  K"  of  the  pediatric  division,  the  patients  are  admitted  for 
operation.  By  this  routine  I  am  informed  the  operators  have  a  sense 
of  greater  security.  These  children  were  operated  on  by  six  different 
operators.  There  will  be  no  attempt  to  classify  or  describe  the  technic  of 
the  types  of  the  operations  performed.  Suffice  it  to  say  that  the 
operators  are  the  regular  members  of  the  staff  of  the  Touro  Infirmary 
and  are  exceptionally  proficient  in  their  specialty.  All  the  physical  exam- 
inations, with  a  few  exceptions,  were  made  by  my  staff.  The  exceptions 
were  those  cases  above  our  age  limit  who  were  examined  by  the  medical 
division  with  an  equally  competent  staff.  The 'urines  were  carefully 
examined  in  the  pathological  department  of  the  institution  as  were  also 
the  blood  coagulations.  The  method  employed  for  the  determination 
of  the  coagulation  time  of  the  blood  was  that  of  Russel  and  Brodie. 

Of  the  346  cases,  195  were  males  and  151  females.  The  youngest 
patient  was  2  years  old  and  the  oldest  15  years.  The  number  at  the 
various  ages  were  at  2  years,  three  cases ;  2^  years,  four  cases ;  at 
3  years,  twenty-two  cases ;  at  3%  years,  ten  cases ;  at  4  years,  thirty 
cases ;  at  5  years,  thirty-two  cases ;  at  6  years,  thirty-six  cases ;  at  7 
years,  thirty-six  cases ;  at  8  years,  thirty  cases ;  at  9  years,  thirty-seven 
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cases;  at  10  years,  thirty-three  cases;  at  11  years,  twenty-seven  cases; 
at  12  years,  seventeen  cases;  at  13  years,  thirteen  cases;  at  14  years, 
eight  cases;  at  15  years,  eight  cases. 

Complaint. — In  46.8  per  cent,  of  the  cases  there  was  a  history  of 
sore  throat ;  21.6  per  cent,  were  subject  to  "colds" ;  in  19.2  per  cent.,  the 
complaint  was  mouth  breathing;  in  7.6  per  cent,  there  was  difficulty  in 
swallowing;  in  2.4  per  cent,  there  was  a  history  of  snoring;  in  1.6  per 
cent,  there  were  enlarged  glands ;  in  0.4  per  cent,  of  the  cases  deafness, 
and  in  0.4  per  cent,  previous  abscesses  were  recorded. 

Physical  Examination. — Inasmuch  as  only  those  cases  operated  are 
analyzed  here,  it  is  not  to  be  expected  that  many  positive  findings 
should  be  recorded.  There  were,  however,  systolic  murmurs  at  the 
apex  with  perfect  compensation  in  2.7  per  cent,  of  the  cases.  These 
cases  withstood  the  operation  uneventfully.  The  heart  was  negative  in 
the  remaining  cases  and  the  lungs  negative  in  all  the  cases. 

Urine. — No  pat'ients  were  operated  on  in  this  series  in  which  any 
pathology  of  the  kidney  existed,  as  determined  by  the  urine  exami- 
nation. 

Blood  Coagulations. — The  blood  coagulations  varied  from  30  sec- 
onds to  7  minutes  and  50  seconds.  All  cases  with  coagulations  of  6 
minutes  and  over  were  deferred  for  operation  until  the  time  was 
brought  down  to  less  than  6  minutes.  Calcium  was  employed  for  this 
purpose.  In  some  of  the  cases  the  reduction  of  the  coagulation  time 
is  of  interest.  In  one  instance  the  coagulation  time  was  brought  down 
from  7  minutes  to  3  minutes  and  40  seconds  in  twenty-three  days ;  and 
in  another  from  7  minutes  and  15  seconds  to  3  minutes  in  fourteen 
days ;  in  another  from  7  minutes  to  1  minute  and  30  seconds  in  twenty- 
one  days ;  and  in  still  another  from  7  minutes  and  15  seconds  to  1  minute 
in  twenty-seven  days.  This  latter  case  continued  the  medication  and 
returned  at  her  own  convenience,  which  was  twenty-seven  days.  As 
the  patients  applied  for  examination  the  coagulation  time  was  as  fol- 
lows: In  4.7  per  cent,  the  coagulation  time  was  below  two  minutes; 
in  14.2  per  cent,  between  2  and  3  minutes;  in  31.5  per  cent.,  between 
3  and  4  minutes;  in  31.5  per  cent.,  between  4  and  5  minutes;  in  9.4  per 
cent.,  between  5  and  6  minutes,  and  in  8.7  per  cent.,  above  6  minutes. 

Diagnosis. — The  diagnosis  in  95  per  cent,  of  the  cases  was  chronic 
tonsillitis  and  hypertrophied  adenoids,  and  in  the  remaining  5  per  cent. 
the  tonsils  were  principally  involved,  and  the  adenoids  were  also 
removed. 
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Anesthetics. — There  were  four  types  of  anesthetics,  (1)  ether;  (2) 
ether-gas  sequence;  (3)  ethylchlorid-ether  sequence,  and  (4)  nitrous 
oxid-anesthol-ether  sequence.  Ether  was  administered  in  90.2  per  cent, 
of  the  operations.  The  period  over  which  it  was  given  varied  from 
twelve  to  fifty-three  minutes.  Ether-nitrous  oxid  sequence  was  admin- 
istered in  4.9  per  cent,  of  the  operations,  being  given  over  a  period  of 
from  ten  to  fifteen  minutes.  Ethylchlorid-ether  sequence  was  admin- 
istered in  4.6  per  cent,  of  the  operations,  the  period  varying  from  16  to 
30  minutes.  Nitrous  oxid-anesthol-ether  was  administered  in  one  case, 
0.3  per  cent.,  the  period  being  one  of  29  minutes. 

There  were  no  accidents  and  in  only  four  instances  was  there 
anything  unusual  during  the  anesthetic.  In  two  instances  there  was 
recorded  cyanosis  during  anesthesia,  which,  however,  was  not  sufficient 
to  interfere  with  the  operation.  In  one  instance  the  condition  of  the 
patient  was  recorded  as  poor  during  the  anesthesia,  and  in  one  instance 
it  was  bad ;  the  patient  taking  "the  anesthetic  badly  and  not  reaching 
complete  surgical  narcosis."  None  of  the  occurrences  were  in  cases 
in  which  there  were  heart  murmurs. 

The  duration  of  the  operation  itself  varied  from  5  to  42  minutes. 
There  was  no  excessive  bleeding  at  operation  and  no  hemorrhages 
occurred  following  operation  in  this  series.  It  is  interesting  to  note  that 
during  the  period  of  these  observations  there  were  hemorrhages  in  four 
patients  not  included  in  this  series  and  not  examined  according  to  this 
routine.  There  were  no  pre-operative  anesthetic  hypodermics  and  in 
only  two  cases  was  codein  administered   following  the  operation. 

There  were  no  complications  following  the  operations.  In  all  the 
cases  other  than  those  already  referred  to  the  condition  was  recorded 
"good"  or  "very  good"  during  the  operation  and  remained  so  follow- 
ing it. 

The  reactionary  temperature  ranged  from  normal  to  101.8  F.  and 
lasted  only  a  few  hours,  the  patients  having  a  normal  temperature  when 
leaving  at  the  end  of  twenty-four  hours. 

Vomiting  was  recorded  in  70  per  cent,  of  the  cases  following  opera- 
tion. It  began  as  soon  as  five  minutes  and  was  observed  as  late  as 
five  hours  and  ten  minutes  after  operation.  In  30  per  cent,  of  the 
cases  this  symptom  was  not  recorded. 

The  duration  in  the  hospital  from  the  operation  to  the  time  of 
discharge  was  24  hours  with  five  exceptions,  the  delay  in  these  cases 
being  due  to  convenience  rather  than  discomfort.  The  preparation  and 
after  care  of  these  patients  were  those  customary  in  these  operations. 
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Attempts  have  been  made  to  get  in  touch  with  the  parents  or 
guardians  of  these  patients  to  ascertain  whether  there  had  or  had  not 
been  any  improvement  following  the  operations.  While  reports  have 
not  come  from  all  of  the  cases  about  200  have  been  received.  In  all 
but  four  of  the  reports  the  comments  were  most  glowing.  Three  of 
these  were  much  below  par  in  health  before  operation,  having  had 
most  of  the  infectious  diseases,  including  diphtheria.  In  the  fourth 
whose  complaint  was  headaches,  the  symptom  has  continued,  the  patient 
being  a  sufferer  of  chronic  constipation.  These  foregoing  patients  had 
been  advised  to  return  after  operation  but  did  not.  On  the  other  hand, 
all  the  other  comments  were  most  gratifying,  all  stating  that  there  had 
been  "improvement,"  "marked  improvement,"  etc.  The  greatest 
improvement  was  recorded  by  two  patients  who  made  very  great  gains 
in  weight.  One  patient,  now  4  years  of  age  and  a  sufferer  of  asthma 
since  the  age  of  2,  having  had  as  many  as  two  or  three  attacks  a  week, 
has  had  only  one  attack  since  operation,  sleeps  all  night,  and  now 
weighs  35  pounds  and  8  ounces,  having  gained  many  pounds  since  the 
operation  in  a  period  of  five  months. 

I  fully  realize  the  infrequency  of  accidents  in  the  operations  in  these 
cases  but  they  do  occur,  and  I  believe  that  the  pediatrist  should  pass 
on  all  children  to  be  operated  on  for  the  removal  of  their  tonsils  and 
adenoids  so  as  to  reduce  to  a  minimum  the  possibility  of  accidents. 

DISCUSSION" 

Dr.  Richard  M.  Smith  :  In  tonsillectomy  two  things  cause  trouble,  one  is 
the  local  condition,  for  which  we  cannot  do  anything,  and  the  other  is  nausea 
and  vomiting,  which  may  be  a  matter  of  concern.  It  is  my  custom  to  give  as  a 
routine  by  rectum  before  the  patient  comes  out  of  the  ether  from  4  to  10  ounces 
of  glucose  solution.  This  procedure  practically  eliminates  nausea  and  vomiting 
and  saves  the  patient  a  great  deal  of  discomfort. 

Dr.  Hess  :  There  is  some  danger  in  relying  on  the  coagulation  time  as  an 
indicator  as  to  the  possibility  of  hemorrhage  at  operation.  The  coagulation 
time  is  delayed  in  all  cases  of  hemophilia,  but  in  some  it  is  but  slightly  delayed. 
In  purpura  delayed  coagulation  time  is  comparatively  rare.  I  have  seen  cases 
in  which  the  coagulation  time  was  ascertained  and  found  low  and  yet  hemor- 
rhage occurred  at  operation.  A  better  guide  as  to  the  possibility  of  hemorrhage 
is  the  bleeding  time.  To  ascertain  this  phenomenon,  puncture  the  lobe  of  the  ear 
and  see  how  long  it  bleeds.  The  platelet  count  is  valuable  and  also  the  "capillary 
resistance  test."  If  one  relies  on  the  coagulation  time  he  may  encounter  cases 
in   which   dangerous  hemorrhage   will   occur. 

Dr.  Charles  Hexdee  Smith  :  There  are  one  or  two  points  in  the  after 
care  of  tonsillectomy  cases  that  I  should  like  to  mention.  One  is  the  giving  of 
an  anodyne.  I  have  all  patients  under  my  care  given  codein  immediately  after 
they  come  out  of  the  anesthetic,  and  the  contrast  between  those  having  the 
codein  and  those  not  having  it   is   very  striking.     If  the  child   is   given   codein, 
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he  sleeps  comfortably  and  quietly  all  morning  and  there  is  also  much  less  strain 
on  the  parents'  nerves  than  when  he  cries  and  threshes  about  for  several  hours 
after  operation.  Adults  have  told  me  that  they  have  suffered  more  following  an 
operation  on  the  tonsils  than  from  an  appendectomy.  There  is  just  as  good 
reason  for  giving  codein  after  tonsillectomy  as  after  appendectomy.  A  second 
point  is  the  length  of  time  the  child  is  in  bed  after  the  operation.  There  is 
usually  a  great  loss  of  weight  if  a  child  is  not  kept  in  bed  following  the 
operation.  By  keeping  a  child  in  bed  for  a  week  he  does  not  lose  weight,  and 
this  is  especially  important  in  children  with  heart  disease,  malnutrition,  etc., 
who  cannot  afford  to  lose  weight.  The  children  kept  in  bed  for  a  week  do  not 
lose  weight  because  their  appetite  returns  before  they  have  burned  up  the  food 
reserve  of  the  body  by  exercise. 

Dr.  Veeder  :  I  am  surprised  to  hear  that  ether  was  used  routinely  for  an 
anesthetic.  In  St.  Louis  most  of  the  laryngologists  use  the  Sluder  method, 
which  is  probably  the  most  universally  used  method  of  tonsillectomy  today,  but 
with  this  method  we  have  come  to  use  nitrous  oxid  anesthesia  almost  as  a 
matter  of  routine.  We  find  that  with  nitrous  oxid  there  is  very  little  discomfort 
and  very  little  nausea  and  vomiting  and  many  children  go  home  within  a  few 
hours  after  the  tonsillectomy.  When  I  recommend  tonsillectomy  I  insist  on 
a  gas  anesthetic  as  I   feel  this  is  the  most  important  point  in  the  matter. 

Dr.  Carr  :  I  quite  agree  with  what  Dr.  Smith  has  said  in  regard  to  the  after 
care  of  these  children.  If  they  are  kept  quiet  they  do  much  better.  They  also  do 
better  if  they  do  not  get  milk.  At  the  New  York  Eye  and  Ear  Infirmary  we  have 
had  a  number  of  cases  of  acidosis  which  we  have  treated  with  sodium  bicarbonate 
and  glucose  solution.  With  reference  to  pain  the  expression  is  ''the  older  the 
child  the  less  the  pain,"  but  in  my  experience  older  children  and  young  adults 
complain  of  pain  more  than  do  small  children. 

Dr.  Porter  :  Dr.  DeBuys  gives  a  rather  optimistic  report.  I  do  not  know 
the  conditions  in  the  East,  but  in  California  I  think  we  gain  more  by  getting 
the  child  into  good  health  than  by  removing  offending  tonsils.  It  seems  to  me 
that  a  large  proportion  of  tonsil  and  adenoid  operations  are  not  followed  by 
good  results.  After  operation,  many  are  still  mouth  breathers  and  as  many 
develop  adenitis  among  those  who  have  had  tonsillectomy  as  among  those  whose 
tonsils  are  intact.  Another  thing  we  have  observed  is  that  there  is  a  great 
deal  of  hypertrophy  of  lymphoid  tissue  following  operation  on  the  tonsils,  and 
this  tissue  is  as  easily  infected  as  that  which  has  been  abated.  I  should  like 
to  know  how  Dr.  DeBuys  obviates  that. 

Dr.  Chapin  :  Dr.  McClanahan  several  years  ago  brought  some  interesting 
cases  before  the  Society  which  showed  that  the  Gothic  arch  was  responsible  for 
the  symptoms  and  that  little  relief  in  these  cases  followed  operation.  There  is 
a  certain  number  of  cases  with  a  narrow  arch  and  the  tongue  drops  back  and 
interferes  with  breathing.  Where  there  is  such  a  defect  in  the  Gothic  arch  an 
orthodontist  is   needed  more  than  a  tonsil   operation. 

Dr.  Ladd  :  Among  older  children  when  mouth  breathing  has  become  estab- 
lished it  is  difficult  to  correct  the  habit.  Dr.  Leroy  Johnston  of  Boston  has 
made  a  skeleton  frame  to  fit  very  exactly  between  the  teeth  and  the  lips  and 
cheeks;  it  is  covered  with  a  fresh  piece  of  rubber  dam  and  when  the  attempt 
is  made  to  breathe  the  air  comes  up  against  the  rubber  dam.  This  forces  the 
child  to  breathe  through  the  nose.  The  device  has  been  very  effective  in  over- 
coming mouth  breathing.  In  cases  with  projecting  teeth  it  also  tends  :0  force 
the  teeth  back. 
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Dr.  Lucas  :  I  suppose  it  will  be  a  long  time  before  we  can  stop  the  epidemic 
of  taking  out  tonsils,  but  there  are  conditions  which  make  one  feel  that  it  is 
not  safe  to  subject  the  child  to  operation.  About  a  year  ago  Dr.  Blake  reported 
a  series  of  cases  where  he  studied  the  lymphoid  tissue  and  its  reaction  to  the 
roentgen  ray  in  reference  to  the  killing  out  of  bacteria,  and  of  the  streptococcus 
particularly.  Later  Dr.  Williams  of  Boston  reported  a  series  of  cases  in  which 
they  had  been  using  radium  and  the  results  have  been  remarkable.  To  check 
up  the  results  we  have  been  taking  cultures  at  two-day  intervals.  After 
treatment  by  the  roentgen  ray  and  radium  in  a  large  proportion  of  the  cases 
the  culture  has  died  out.  As  to  the  lymphoid  granulation  tissue  in  those  cases 
in  which  the  tonsils  have  been  taken  out  and  in  cases  of  hypertrophied  tonsils 
in  which  the  mothers  have  refused  to  have  the  tonsils  out,  we  have  tried  the 
roentgen  ray  treatment  with  very  gratifying  results.  The  adenoids  also  return 
to  a  normal  state  when  treated  with  roentgen  ray  or  radium.  So  far  we  have 
had  no  bad  results,  but  our  treatments  are  carried  out  under  the  direct  super- 
vision of  our  roentgenologist,  Dr.  Ruggles. 

Dr.  Southworth  :  Following  the  line  of  Dr.  Porter's  remarks  on  the  per- 
sistence of  mouth  breathing,  it  is  really  irrational  to  suppose  that  narrow  nasal 
passages  would  return  to  their  proper  dimensions  simply  because  of  the  removal 
of  adenoids.  The  development  of  any  organ  in  the  body  is  largely  dependent 
on  use,  and  if  a  child's  nose  is  not  used  it  does  not  develop.  It  is  just  as 
important  after  an  operation  for  adenoids,  which  goes  with  the  tonsil  operation, 
to  get  the  nose  back  into  normal  condition.  To  bring  that  about  the  child  has 
to  be  trained  to  use  its  nose.  In  training  older  children  to  use  the  nose  I  am 
indebted  to  Dr.  Culbert  of  New  York  for  this  suggestion.  All  such  children 
should  have  breathing  exercises  under  the  daily  direction  of  the  parents  so 
that  they  can  get  back  to  the  habit  of  breathing  through  the  nose.  There  is 
almost  always,  in  connection  with  hypertrophy  of  the  tonsils  and  adenoids,  a 
certain  amount  of  turbinate  hypertrophy  and  inflammation,  and  that  has  to 
be  cleared  up  as  well  as  the  high  arch  corrected.  If  one  stops  and  thinks,  our 
work  is  not  done  by  simply  removing  the  offending  adenoid  tissue,  but  must 
take  into  account  measures   for  enlarging  the  entire  upper  respiratory  passage. 

Dr.  Gittings:  It  appears  that  the  discussion  has  wandered  rather  far  from 
the  subject  of  Dr.  DeBuys'  paper  and  that  the  whole  subject  of  the  effect  of 
tonsillectomy  is  wide  open.  It  seems  to  me  that  the  facts  can  be  determined  only 
by  a  large  series  of  cases  carefully  studied  before  and  after  tonsillectomy  and 
followed  for  a  period  of  years.  Dr.  Mitchell  and  I  have  started  such  an 
investigation  and  until  it  or  some  other  similar  study  is  completed  one  should 
be  conservative.  My  impression,  however,  is  that  the  enucleation  of  tonsils  will 
not  solve  all  the  difficulties  in  regard  to  organic  diseases  in  the  heart  and  kid- 
neys that  its   proponents  enthusiastically  claim   for   it. 

Dr.  DeBuys  :  In  regard  to  the  point  raised  by  Dr.  Hess  relative  to  the 
coagulation  time  and  bleeding  time,  I  quite  agree.  In  our  series  very  careful 
histories  taken  showed  no  suggestion  of  purpura;  the  coagulation  time,  however, 
was  found  in  several  cases  to  be  very  long.  An  anodyne  was  found  to  be 
necessary  in  only  two  instances.  Nitrous  oxid  was  not  given  alone  in  these 
operations.  With  reference  to  the  mouth  breathing,  it  should  be  prevented 
rather  than  cured.  Parents  of  mouth  breathers  should  be  informed  that  the 
removal  of  the  tonsils  and  adenoids,  if  they  are  the  cause  of  mouth  breathing, 
will  not  of  itself  correct  the  habit.  The  resulting  shape  of  the  face  in  the 
mouth  breather  is  due  to  the  loss  of  the  natural  relation  of  the  tongue  and 
teeth,  and  to  the  effect  of  the  muscular  tone  on  the  unnatural  position  of  the 
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bones  of  the  face.  I  have  not  been  an  advocate  of  the  treatment  of  hyper- 
trophied  tonsils  and  adenoids  by  means  of  the  roentgen  ray  and  radium.  If 
the  treatment  is  carried  too  far,  we  do  not  know  what  it  may  do.  The  roentgen 
ray  and  radium  are  similar  in  their  actions  and  may  produce  burns  or  set  up  an 
endarteritis  or  produce  sloughs.  I  have  now  a  little  boy  under  observation 
who  has  a  papilloma  of  the  larynx  and  trachea.  He  was  treated  by  the  usual 
methods,  including  the  roentgen  ray  and  finally  by  radium.  As  a  result  of  the 
latter  treatment,  he  recived  a  burn  causing  a  fistula  between  the  esophagus  and 
the  trachea.  The  application  was  given  by  experts  and  the  dose  employed  was 
considered  very  small.  I  cite  this  case  to  show  what  might  happen.  In  the  first 
part  of  the  paper  I  have  urged  particularly  that  cases  be  carefully  checked  up 
so  as  to  ascertain  which  are  good  operative  risks  before  operation  is  recom- 
mended. 


SEVERE     INFANTILE     MALNUTRITION 

THE     ENERGY     METABOLISM     WITH     THE     REPORT     OF     A     NEW 
SERIES     OF     CASES* 
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BOSTON 

Severe  infantile  malnutrition  has  received  many  names,  such  as 
infantile  atrophy,  marasmus,  atrophy,  athrepsia  and  decomposition. 
It  does  not  represent  a  definite  disease  entity  nor  is  there  any  clear 
description  of  exactly  what  the  condition  is.  It  is  found  in  all  degrees 
of  severity  and  it  is  often  difficult  to  state  just  when  it  commences. 
It  is  usually  associated  with  symptoms  of  indigestion,  either  vomiting 
or  diarrhea,  or  both,  and  a  loss  in  weight.  Some  infection,  such  as 
pyelitis  or  bronchitis  often  complicates  the  condition.  When  most 
pronounced,  the  infant  is  very  much  wasted,  the  skin  hangs  in  folds 
and  is  of  a  gray  pallor,  the  hands  and  feet  tend  to  be  cold,  and  toward 
the  end  the  temperature  becomes  subnormal  and  has  to  be  maintained 
by  external  heat.  Metabolism  experiments  show  that  the  infant  is 
frequently  unable  to  absorb  the  food  given  him.  There  is  no  common 
pathologic  basis  for  the  symptoms  found  in  this  condition.  Marriott 1 
has  drawn  attention  to  the  fact  that  there  is  a  decrease  of  blood  volume 
coincident  with  the  malnutrition. 

Most  methods  of  study  of  this  condition  do  not  give  results  which 
explain  what  is  going  on  in  the  body.  This  can  best  be  shown  by  the 
energy  metabolism  and  it  is  the  purpose  of  this  investigation  to  show 
the  similarity  between  the  metabolism  of  infants  with  slight  loss  of 
weight  and  those  with  severe  malnutrition  or  so-called  "atrophy."  The 
early  investigations  of  infantile  malnutrition  are  not  comparable  since 
the  results  were  not  obtained  under  basal  conditions.  They  will  not 
be  commented  on  here,  but  are  included  in  the  historical  bibliography. 

A  new  series  of  cases  was  studied  by  me  during  the  last  two  years 
at  the  Massachusetts  General  Hospital  with  the  assistance  of  Miss 
Margaret  E.  Moriarty.    This  series  is  comparable  with  the  investigations 


*From  the  Children's  Medical  Department,  Massachusetts  General  Hospital. 
1.  Marriott:  Am.  J.  Dis.  Child.  20:461  (Nov.)  1920. 
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of  Benedict  and  Talbot,2  Murlin  and  Hoobler,3  and  Fleming,4  because 
the  metabolism  in  all  these  studies  was  obtained  under  basal  conditions. 

These  cases  have  been  charted  in  Table  1.  They  are  all  under- 
weight to  a  greater  or  less  degree  and  represent  malnutrition  due  to  a 
variety  of  causes. 

Table  2  shows  the  comparison  of  the  heat  production  of  infants 
of  like  body  weight  and  height  but  of  different  ages.  It  shows  a  higher 
metabolism  for  older  infants  than  for  younger  infants  of  the  same 
size.  This  is  of  significance  since  the  older  infants  have  a  greater 
degree  of  malnutrition  than  the  younger  infants  with  which  they  are 
compared. 

It  has  been  recognized  for  some  time  that  the  heat  production 
per  kilogram  of  body  weight  is  higher  in  the  malnourished  or  marasmic 
infant  than  in  the  normal  infant.  This  is  shown  in  Figure  1,  the  shaded 
area  representing  the  variation  of  normal  cases  during  infancy.5 

Fleming 4  concluded  from  a  study  of  his  own  and  Benedict  and 
Talbot's  infants  that  until  an  infant  becomes  35  per  cent,  under  weight 
there  is  no  fundamental  change  in  the  metabolism.  Fleming's  method 
of  charting  has  been  adopted  here  and  to  his  cases  have  been  added 
those  of  Howland,6  Murlin  and  Hoobler,3  and  the  new  series  of  cases 
studied  by  me  during  the  last  two  years. 

Figure  1  shows  that  the  metabolism  of  these  cases  falls  outside 
of  the  average  10  per  cent,  limits  when  infants  are  20  per  cent,  or 
more  below  the  average  weight,  and  indicates  that  the  metabolism  is 
influenced  by  a  less  degree  of  malnutrition  than  was  shown  on  Fleming's 
charts.  It  must  be  said,  however,  that  he  did  not  have  normal  figures 
with  which  to  compare  his  "atrophic"  infants. 

This  chart  also  shows  that  the  more  an  infant  is  under  the  average 
weight  the  more  calories  it  produces  per  kilogram  of  body  weight. 
This  would  seem  to  suggest  that  body  fat  is  an  inert  substance  and 
that  the  high  metabolism  per  unit  of  body  weight  is  due,  in  a  large 
part,  to  a  loss  of  body  fat. 


2.  Benedict  and  Talbot :  Carnegie  Institution  of  Washington,  D.  C,  publica- 
tion 201. 

3.  Murlin  and  Hoobler:  Am.  J.  Dis.  Child.  9:81  (Jan.)  1915. 

4.  Fleming:    Quart.  J.  M.  14:54.  1921. 

5.  Benedict  and  Talbot :  Carnegie  Institution  of  Washington,  D.  C,  Publica- 
tion 302. 

6.  Howland:  Trans.  15th  Internat.  Cong,  on  Hygiene  &  Demog.  2:438,  1913. 
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If  body  fat  is  an  inert  substance  and  the  loss  of  weight  of  these 
infants  represents  a  loss  of  fat,  then  one  would  expect  that  if  the 
metabolism  were  charted  for  calories  per  kilogram  of  expected  weight 

TABLE    1. — Cases   of   Different   Degrees   of   Malnutrition.    (New   Series) 
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9.940 

481 

68.3 

1,233 

Malnutrition 

3 

F 

2^ 

2.600 

5.165 

286 

110.0 

1,467 

Malnutrition 

4 

M 

4% 

4.000 

6.534 

373.5 

93.3 

1,680 

Malnutrition 

5 

M 

8 

5.700 

8.070 

384 

67.0 

1,168 

Postpneumonia 

6 

M 

10 

5.835 

8.750 

443 

76.0 

1,326 

Postpneumonic 

7 

F 

7 

4.600 

7.727 

328 

71.3 

1,189 

Regulation  feeding;  pyelitis 

8 

F 

5 

2.630 

6.818 

193 

73.4 

980 

Normal  temperature  by  means 
of  hot  water  bags 

9 

M 

9 

6.500 

8.490 

401 

61.6 

1,116 

Malnutrition 

10 

M 

11 

6.000 

9.200 

405 

67.5 

1,191 

Rickets;  secondary  anemia 

11 

G 

13 

3.615 

9.800 

312.5 

86.5 

1,292 

Patent  ductus  arteriosus 

12 

M 

4 

3.700 

6.250 

406.5 

109.5 

1,652 

Regulation  feeding 

13 

F 

2 

2.350 

4.770 

246 

104.8 

1,359* 

Regulation  feeding 

14 

M 

7 

3.325 

7.727 

345 

103.5 

1,527* 

Malnutrition 

15 

M 

5 

4.300 

6.818 

392 

91.2 

1,442 

Regulation  feeding;  diarrhea 

16 

H 

4 

4.500 

6.250 

350 

77.7 

1,247 

Malnutrition 

17 

F 

6 

3.600 

7.270 

272 

76.0 

1,132 

Malnutrition 

*  Lissauer. 


TABLE   2.  —  Comparison    of   Heat-Production    of    Infants    of   Like    Body- 
Weight  and  Height,  but  of  Different  Ages  (Benedict  and  Talbot  Series)  * 


Heat  Produced 

Body 

Height, 

Age, 

Subject 

Sex- 

Weight, 
Kg. 

Cm. 

Mos. 

Calories 

per 
24  Hours 

Calories     1    Calories  per 
per  Kg.  per  ',  Sq.  M.  (Meeh ) 
24  Hours         per  24  Hours 

A.   L. 

F 

3.18 

53 

4 

226 

71                          876 

J.    V. 

F 

3.38 

53 

8Y2 

297 

88                       1,108 

E.   N. 

F 

5.40 

66 

6 

353 

66 

962 

D.  M. 

M 

5.18 

66 

11 

369 

71 

1,034 

M.  M. 

F 

5.47 

62 

W2 

285 

52 

770 

J.   M. 

M 

5.63 

62 

8 

467 

83 

1,239 

D.   Q. 

M 

5.28 

62 

iVz 

305 

57 

846 

J.    P. 

M 

5.45 

63 

7 

387 

70 

1,039 

M.  M. 

F 

5.47 

62 

iVi 

285 

52 

770 

J.    P. 

M 

5.45 

63 

7 

387 

70 

1,039 

D.   Q. 

M 

5.28 

62 

4% 

305 

0, 

846 

J.   M. 

M 

5.63 

62 

8 

467 

83                        1,239 

L.  R.  B. 

F 

5.99 

64 

4 

331 

55                            844 

F.   K. 

M 

5.71 

65 

7 

381 

67                         1,003 

H.  T. 

M 

9.33 

75? 

5% 

420 

45                            797 

E.   G. 

M 

9.37 

74 

10 

479 

51                            907 

*  From  Benedict  and  Talbot:  Carnegie  Institution  of  Washington,  D.  C,  publication  201, 
p.  167. 

instead  of  for  calories  per  kilogram  of  true  weight,  it  would  be  the 
same  as  if  the  lost  fat  were  put  back  on  the  body  and  would  approximate 
that  of  normal  infants.     This  has  been  plotted  in  Figure  2.     Normal 
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Fig  1. — Calories  per  kg.  of  actual  weight :  The  shaded  area  shows  the  extreme 
limits  of  metabolism  per  kilogram  of  body  weight  of  normal  limits  of  body 
sexes  at  different  ages.  One  hundred  per  cent,  represents  the  average  expected 
weight  of  the  normal  infant.  The  further  the  dots  fall  to  the  left  the  greater 
the  case  is  underweight. 
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Fig.  2. — Calories  per  kg.  of  expected  weight:  The  shaded  area  shows  the 
normal  variation  as  in  Figure  1.  The  total  calories  of  the  infants  plotted 
on  this  chart  were  divided  by  the  expected  weight  of  the  infant,  that  is,  the 
weight  it  would  have  attained  if  it  had  developed  in  a  normal  manner  and  had 
not  shown  any  signs  of  malnutrition. 
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variations  are  included  in  the  shaded  area  between  the  dotted  lines,  and 
the  calories  per  kilogram  of  the  expected  weight  of  the  cases  of  mal- 
nutrition indicated  by  dots,  squares  and  circles. 

This  chart  shows  that  a  much  larger  proportion  of  the  infants  fall 
within  the  average  limits  than  in  Figure  1  and  seems  to  indicate  that 
the  high  metabolism  per  kilogram  of  body  weight  shown  in  Figure  1 
was  due,  in  large  part,  to  the  absence  of  fat  from  the  body.  If  fat 
does  not  take  an  active  part  in  heat  production,  it  means  that  those 
cases  that  fall  within  the  dotted  lines  have  lost  body  fat. 

TABLE  3. — Composition  of  Infant's  Body  Compiled  from  Various  Authors 


Condi- 
tion 

Age, 

Mos. 

Wt., 
Gm. 

Total  in  Grams 

In  100  Parts  of  Fresh  Substance 

Author 

Water 

Dry 
Sub- 
stance 

Fat: 
Ether 
Ex- 
tract 

Ash 

Ni- 
tro- 
gen 

Water 

Dry 

Sub- 
stance 

Fat: 
Ether 

Ex- 
tract 

Ash 

Ni- 
tro- 
gen 

Camerer 
and 
Soklner1 

Sommer- 
feld2 

Steinitz: 
Case  23 

Case  3 

Case  4 

Steinitz  & 

Weigert4* 

Normal 
new- 
born 

Norma] 
infant 

Atro- 
phic 

Atro- 
phic 

Atro- 
phic 
Fat 

infant 

t 
3 

3 

2% 
3% 
4 

2,821 

4,340 

2,625 
1,960 
3,190 
3,711 

2,026.0 

3,053.0 

2,098.2 
1,612.4 

2,547.8 
2,187.3 

796.0 

1,287.0 

526.8 

347.6 

642.2 

1,523.7 

348.9 

568.9 

37.9 

35.9 

63.6 

897.7 

75.0 

118.7 

86.0 
62.7 
106.7 
110.7 

55.8 

98.7 

50.9 
41.7 
80.0 
S3.6 

71.8 

70.15 

79.9 
82.3 
79.9 
58.94 

28.2 

29.85 

20.1 
17.7 
20.1 
41.06 

12.3 

13.4 

1.45 

1.80 

1.99 

2417 

2.70 

2.73 

2.73 
3.20 
3.34 
2.98 

1.98 

2.27 

2.32 
2.13 
2.51 
2.25 

1.  Cornerer  and  Soldner:   Ztschr.  f.  Biol.  43 : 1,  1902. 

2.  Sommerfeld:   Arch.   f.   Kinderh.  30:253,  1900. 

3.  Steinitz:    Jahrb.   f.  Kinderh.  59  :  447,  1904. 

4.  Steinitz  and  Weigert:   Beitr.  z.  chem.  Physiol,  u.  Path.  (Hofmeister's)  6:205,  1905. 

*    This  child  had  been   fed  by  its  mother  on  gruels  containing   a  large  preponderance  of 
carbohydrates. 

t  Average  of  six  infants  at  term. 

There  is  only  fragmentary  evidence  on  the  composition  of  the 
body  of  normal  and  malnourished  or  "atrophic"  infants.  This  is  given 
in  Table  3. 

•Table  3  shows  that  the  greater  the  weight  the  more  nitrogenous 
material  there  is  in  the  body.  On  the  other  hand,  there  is  very  little 
difference  between  the  percentage  of  nitrogen  in  the  different  cases. 
Moulton  7  has  shown  that  cattle  have  a  nitrogen  content  almost  exactly 
proportional  to  the  surface  area.  If  the  active  protoplasmic  tissue  is 
represented    principally    by   the    nitrogen    containing    substances 8   one 


7.  Moulton:  J.  Biol.  Chem.  24:299,  1916. 

8,  Lusk:  Science  of  Nutrition,  Ed.  3,  Philadelphia  and  London,  1917,  p.  130. 
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would  expect  that  the  total  heat  output  would  increase  with  the  actual 
weight  of  the  infant  (Fig.  4),  and  that  the  heat  output  per  kilogram 
of  the  "expected  weight"  (the  weight  the  infant  would  have  achieved 
if  it  had  gained  normally  and  had  the  normal  amount  of  body  fat), 
would  fall  within  normal  limits.  This  is  what  happened  in  the  majority 
of  instances  shown  in  Figure  2. 

Murlin  and  Hoobler 3  did  not  consider  that  there  was  enough 
difference  in  the  percentage  composition  of  the  body  in  fat,  as  given  in 
the  above  table,  to  explain  the  difference  in  the  heat  production  per 
kilo   of    body   weight.      The   difference,    however,   is   greater   than   it 


Mos.   I       A       3        4        5       6       7        8      9       10 ...II       12-      13      it- 
Fig.  3. — Total  calories  referred  to  age :  The  shaded  area  represents  variations 
of  the  total  metabolism  of  normal  infants  at  different  ages. 

appears  because  the  total  amount  of  fat  in  the  body  of  the  normal 
infant  is  nearly  ten  times  as  great  as  in  the  so-called  "atrophic"  infants. 
The  difference  would  be  even  greater  if  really  fat  infants,  such  as 
Benedict  and  Talbot's  Case  129  5  had  been  examined.  For  example, 
Sommerfeld's  so-called  "normal  infant"  of  3  months  weighed  4,340 
gm.,  while  the  weight  of  the  average  normal  infant  of  that  age  is 
approximately  5,600  gm.  His  infant,  therefore,  was  at  least  20  per 
cent,  below  the  expected  weight  for  the  age  and,  consequently,  was  not 
an  "average  normal"  infant.  It  weighed  about  40  per  cent,  less  than 
Benedict  and  Talbot's  Case  129  which  was  a  fat  normal  infant  of  the 
same  age,  and  weighed  7  kilos.    Fleming  thought  that  "owing  to  the  loss 
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of  fat  the  insulation  of  the  body  was  not  efficient"  but  it  seems  to  me  that 
in  the  group  of  cases  in  which  the  metabolism  per  expected  weight  fell 
within  normal  limits,  the  body  fat  merely  serves  as  a  diluent  of  the 
metabolism.     In  the  group  of  cases  which  fell  below  the  average  the 


O.  Bened.'ct  -»-7a|(ro+- 


Talbot 


5u(rv<rvma{  "fo>wtieA.aTwu^ 


koobter 


Fig.  4.— Total  calories  referred  to  weight:  The  shaded  area  represents  the 
normal  variation  of  the  total  metabolism  of  normal  infants  referred  to  weight. 
Benedict  and  Talbot  found  that  when  the  total  metabolism  of  normal  infants 
was  referred  to  weight  there  was  less  variation  from  the  curve  than  in  any 
other  method  of  studying  the  cases. 

lack  of  the  insulating  subcutaneous  fat  must  play  a  part  in  modifying 
the  metabolism. 
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Reference  to  Figure  2  shows  that  there  is  a  group  of  cases  that 
have  a  low  metabolism  per  expected  weight ;  the  cases  with  the  greatest 
degree  of  malnutrition  apparently  having  the  most  abnormal  metabolism. 
This  finding  is  rather  difficult  to  explain  but  allows  of  two  explanations : 

1.  Because  of  the  malnutrition  there  was  a  diminished  amount  of 
active  protoplasmic  tissue  to  make  heat,  or 

2.  There  is  a  normal  amount  of  protoplasmic  tissue  but  because 
of  the  malnutrition,  or  some  concomitant  factor,  the  heat  forming 
tissues  are  incapable  of  making  the  same  amount  of  heat  as  during 
health.  The  composition  of  the  body  shows  little  or  no  difference 
between  the  percentage  of  nitrogen  in  well  nourished  fat  infants,  thin 
infants,  or  markedly  malnourished  infants  and  it  may  be  assumed 
that  the  proportion  of  protein  tissue  in  malnutrition  is  not  abnormal. 
Before  this  can  be  accepted,  however,  further  investigation  is  necessary. 
If  the  protein  tissue  is  the  only  active  tissue  involved  it  would  then 
seem  that  it  was  not  functioning  to  the  same  degree  in  making  heat 
in  severe  malnutrition  as  in  health.  Indeed  the  weakness  of  many 
malnourished  infants  and  the  difficulties  to  be  surmounted  in  keeping 
their  body  temperature  normal  is  common  experience  with  all  clinicians. 
The  evidence  in  Table  3  is  against  there  being  a  qualitative  diminution 
of  the  "active  protoplasmic  mass"  and  it  may  be  assumed  that  the  first 
possibility  is  ruled  out.  The  second  possibility  conforms  with  clinical 
experience  and  may  be  taken  as  the  more  plausible  explanation.  It 
is  conceivable  that  when  the  metabolism  becomes  so  depressed  that  the 
normal  temperature  cannot  be  maintained  except  by  external  application 
of  heat,  these  infants  have  entered  into  the  same  category  as  the  cold 
blooded  animal,  the  level  of  whose  metabolism  is  determined  in  general 
by  the  surrounding  temperature. 

Figure  3  shows  the  level  of  the  total  metabolism  at  different  ages 
compared  to  the  normal. 

In  Figure  3  the  total  calories  per  age  of  normal  infants  is  designated 
by  a  heavy  line,  with  the  10  per  cent,  deviation,  and  shows  that  these 
cases  of  malnutrition  produce  fewer  total  calories  than  do  average 
normal  infants  of  the  same  age.  A  reasonable  explanation  of  this  may 
be  found  in  Table  3  which  shows  that  the  total  amount  of  nitrogenous 
tissue  is,  in  general,  dependent  on  the  body  w-eight. 

In  Figures  4,  5  and  6  the  total  calories  referred  to  weight,  the 
calories  per   square  meter  of  body  surface  referred  to  age,   and  the 
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calories  per  square  meter  of  body  surface  referred  to  weight  of  infants 
with  severe  malnutrition  are  compared  with  average  normal  infants,  the 
latter  being  represented  by  the  normal  curves.  A  comparison  of  the 
calories  per  square  meter  of  body  surface  referred  to  body  surface 
is  not  plotted  since  it  gives  a  picture  similar  to  that  in  Figures  4,  5  and  6. 
Deductions  may  be  drawn  from  these  charts  similar  to  those  from 
Figure    1.      On   the   other  hand,   other    factors   must    play   a   part   in 


Fig.  5. — Total  calories  per  square  meter  referred  to  age:  The  shaded  area 
represents  the  normal  variation  of  the  total  metabolism  of  normal  infants  per 
square  meter  referred  to  age. 

increasing  the  metabolism  above  the  normal  range,  especially  the  total 
metabolism  per  weight  which  is  elevated  and  shows  a  similar  picture  to 
that  in  Figures  4,  5  and  6.  Benedict  and  Talbot 5  found  the  metabolism 
to  be  very  constant  in  normal  individuals,  and  deviation  from  the 
normal  in  this  respect  is  all  the  more  significant.     These  charts  also 
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seem  to  show  that  a  heat  production  greater  than  the  normal  is  neces- 
sary to  maintain  the  body  temperature  of  these  infants  with  malnutri- 
tion because  of  a  relatively  increased  body  surface  and  absence  of  the 
"protective"  (Lusk),  or  "insulating"  (Fleming)  covering  of  subcutan- 
eous fat. 

Although   no   accurate   measurements   are   available   to   prove   that 
there  is  a  relative  increase  in  body  surface  as  compared  to  weight  in 


60QJL. 
w+.  K.I..2  3  4- 

Fig.  6. — Calories  per  square  meter  referred  to  weight:  The  shaded  area 
represents  the  normal  variation  of  the  total  metabolism  of  normal  infants  per 
square  meter  referred  to  weight. 

infants  with  malnutrition,  there  are  many  clinical  records  of  reputable 
observers  which  show  that  the  skin  in  severe  malnutrition  hangs  in 
folds  from  the  shrunken  body.  This  is  evidence  that  there  is  a  relative 
increase  in  the  radiating  surface  of  the  body.  It  is  also  a  well  known 
clinical  fact  that  it  is  very  difficult  to  keep  such  infants  warm.     It  is 
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reasonable  to  suppose  that  if  there  is  a  relatively  greater  heat  loss, 
nature  will  attempt  to  counteract  this  by  a  greater  heat  production.  On 
the  other  hand,  it  is  not  my  purpose  now  to  argue  that  there  is  any 
casual  relation  between  body  surface  and  the  metabolism  of  normal 
infants. 

Table  4  from   Klose 9   shows  that   the   layer  of   subcutaneous    fat 
tends  to  be  diminished  in  severe  malnutrition,  and  with  the  loss  of 


TABLE  4. — Composition   of  the   Skin   of   Infants    Including 
Subcutaneous   Tissue.      (Klose) 


Diagnosis 


Age 


Normal  new-born 

Premature;  purulent  peri- 
tonitis; sclerema 

"Intoxication" 

"Mehlnahrsehaden";  edema 

"Intoxication" 

"Intoxication":  sclerema... 

Chronic  "atrophy'* 

Parenteral  indigestion  (per- 
tussis); bronchopneu- 
monia  

Intoxication 

Chronic  indigestion;  acute 
enteritis 

"Atrophy" 

Mehlnahrsehaden  (pleuritis) 

Severe  parenteral  indiges- 
tion (pneumonia) 

Intoxication 

Chronic  "atrophy" 

"Atrophy";  sclerema 

Intoxication 

Intoxication 

Bronchopneumonia;  tetany 

Mehlnahrsehaden 

Sudden  death;  healthy  in- 
fant  


10  da. 
16  da. 
4  wk. 

6  wk. 

7  wk. 
7  wk. 


7  wk. 
8wk. 

2     mo. 

2  mo. 

2y2  mo. 

V-k  mo. 
2%  mo. 

3  mo. 

4  mo. 
6  mo. 
6%  mo. 
6%  mo. 
IV2.  mo. 

VA  yr. 


Length,  Weight, 
Cm.         Gm. 


44V2 

50 

49 

51 

51 

51 


49V2 
52V2 


3,210 

1,920 
2,610 
3,090 
2,750 
3,150 
2,700 


2,220 
3,560 

3,030 
2,100 
2,230 

3,400 
3,220 
2,670 
3,000 
3,530 
3,980 
4,000 
3,450 

9,595 


Average 
Weight 
for  Age 
(Holt), 
Gm. 

3,409 

3,500 
3,500 
3,860 
4,215 
4,443 
4,443 


4,443 

4,770 

4,770 

4,770 
5,165 

5,165 
5,363 
5,560 
6,250 
7,270 
7,499 
7,499 
7,901 

110 


Fat 

Content 

of  Skin, 

per 

Cent. 


47.7 

12.5 
46.3 

0.5 
50.2 
49.8 

1.4 


0.9 
40.2 

3.0 
8.3 
46.2 

28.3 
34.7 

1.0 

0.1 
42.5 

1.2 
47.5 

0.5 

62.0 


In  100  Parts 

of  Fat-free 

Skin 


Water      Ash 


81.37 

86.1 
76.3 
92.5 
72.5 
79.9 
81.1 


77.5 
77.0 

838 
72.8 
78.5 

75.7 
75.3 
82.5 
85.0 
77.6 
70.8 
79.4 
90.9 

74.0 


0.771 

0.658 
0.690 
0.631 
0.501 
0.E84 
0.522 


0.838 
0.425 

0.357 

0.9-19 
0.561 

0.823 
0.365 
0.326 
0.614 
0.457 
1.269 
0.536 
0.776 

1.129 


body  fat  there  is  a  loss  of  insulation,  as  suggested  by  Fleming,  resulting 
in  a  greater  heat  loss  from  the  surface. 

The  theory  that  the  subcutaneous  fat  on  the  body  acts  as  a  protective 
covering  and  conserves  body  heat  is  not  a  new  one  as  it  has  long  been 
known  that  people  living  in  cold  climates,  such  as  Esquimaux  tend  to  be 
fat.  Rubner,  cited  by  Lusk 10  showed  that  the  metabolism  per  kilo 
of  the  same  dog  when  thin  and  when  fat  showed  changes  which  indicated 
that   "the  presence  of  adipose  tissue  acts   in   the  same   way  as   does 


9.  Klose:  Jahrb.  f.  Kinderh.  91:(der  dritten  folge  41)   157,  1926 

10.  Rubner :  Die  Gesetze  des  Energieverbratichs,  1902,  p.  137. 
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a  warm  fur  to  extend  the  range  of  the  physical  regulation,  and  to  delay 
the  onset  of  the  chemical  regulation  of  body  temperature."  (Lusk). 

In  Table  4  it  is  shown  that  in  cases  of  severe  infantile  malnutrition 
("atrophy")  the  subcutaneous  fat  is  nearly  absent.  When  the  protective 
covering  of  subcutaneous  fat  is  lost,  heat  may  be  more  easily  lost 
from  the  body.  This,  together  with  the  relatively  greater  surface 
area  of  radiation,  facilitates  heat  loss.  It  is  reasonable,  then,  to  conclude 
that  as  long  as  the  body  is  able,  it  responds  to  the  demand  put  on  it 
and  produces  extra  heat,  and,  unless  the  indigestion,  which  is  primarily 
responsible  for  the  malnutrition,  is  not  cured,  the  heat  loss  will 
eventually  exceed  the  heat  production  and  a  subnormal  temperature 
results.  This  has  been  seen  clinically  in  cases  in  which  the  body  tempera- 
ture has  not  been  brought  back  to  normal  by  the  application  of  external 
heat  and  the  infant  died. 

Figure  2  showed  that  infants  with  the  most  severe  malnutrition 
produce  less  heat  per  kilo  of  the  expected  heat  than  normal  infants. 
These  infants  also  tend  to  have  a  subnormal  temperature  and  it  seems 
logical  to  conclude  that  in  cases  of  extreme  malnutrition  a  stage  is 
reached  where  the  active  protoplasmic  tissue  is  no  longer  able  to  produce 
the  required  amount  of  heat.  This  may  be  a  physiologic  change  due 
to  the  malnutrition  or  to  the  subnormal  temperature.  It  is  well  known 
that  in  cases  of  severe  infantile  malnutrition  as  well  as  in  premature 
infants,  the  digestion  and  absorption  is  poor  as  long  as  the  temperature 
remains  subnormal,  and  that  with  the  application  of  external  heat 
the  digestion  usually  improves. 

SUMMARY 

There  is  no  appreciable  change  in  the  metabolism  of  cases  with 
severe  malnutrition  until  there  is  a  loss  of  20  per  cent,  in  the  body 
weight.  Beyond  this  point  there  is  presumably  a  loss  of  subcutaneous 
fat  and  a  larger  body  surface  in  relation  to  the  body  weight.  With 
increasing  malnutrition  the  divergence  from  the  normal  becomes  greater 
and  body  heat  is  lost  more  easily  because  of  the  lack  of  the  insulating 
layer  of  subcutaneous  fat  and  of  the  greater  radiation  of  heat  due  to  the 
relative  increase  in  body  surface  as  compared  to  the  weight.  When  the 
heat  loss  becomes  greater  than  the  heat  production  the  temperature 
becomes  subnormal.  This  condition  can  only  be  remedied  by  the  appli- 
cation of  enough  external  heat  to  make  up   for  the  loss.     The  basal 
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metabolism  per  kilo  of  body  weight  is  higher  in  infants  with  severe 
malnutrition  than  in  normal  average  infants,  being  higher  the  greater 
the  degree  of  malnutrition. 
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DISCUSSION 

Dr.  Southworth  :  This  is  a  very  valuable  demonstration.  Looking  over 
some  old  clippings  of  reports  from  an  English  journal  I  saw  the  estimate  that 
an  atrophic  infant  uses  up  2  ounces  more  of  milk  if  its  head  is  exposed,  and 
that  in  smaller  infants  the  wearing  of  a  cap  in  the  cooler  weather  conserves 
body  heat  and  promotes  nutrition.  The  same  thing  is  applicable  to  older  chil- 
dren. I  think  that  in  thin  anemic  children  we  can  help  nutrition  very  markedly 
by  using  flannels  inasmuch  as  the  extra  protection  they  afford  favors  nutritional 
and  metabolic  processes.  Fashion  is  very  irrational  and  decrees  that  children 
shall  wear  socks  and  go  with  bare  knees  and  legs.  I  insist  that  thin  children 
shall  not  be  dressed  according  to  the  decrees  of  fashion,  but  with  flannels  that 
come  down  and  cover  their  knees  and  legs.     Dressed  warmly  in  this  way  they 
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do  very  much  better  for  they  are  able  to  use  their  nutriment  in  a  proper  way 
rather  than  to  make  up  the  heat  which  is  lost.  I  think  Dr.  Talbot's  paper 
is  a  very  pretty  demonstration  and  that  we  should  conserve  as  far  as  possible 
the  body  heat  and  direct  nutrition  into  the  proper  channels  instead  of  wasting  it. 

Dr.  Holt  :  I  am  surprised  that  Dr.  Talbot  has  not  taken  more  account  of 
the  water  content  of  the  tissues.  We  know  that  in  the  body  of  the  new-born 
infant  71  per  cent,  is  water.  In  his  table  the  water  content  does  not  differ 
much;  it  is  85  per  cent,  for  atrophic  babies  and  81.57  per  cent,  for  normal  ones. 
We  know  that  when  a  healthy  child  gains  in  weight  about  two  thirds  of  the 
increase  is  water  retention.  In  a  series  of  experiments  at  Burlington,  Vt.,  on 
pigs,  it  was  found  that  fully  two  thirds  of  the  increase  was,  in  healthy  animals, 
in  water  and  only  a  small  percentage  of  the  increase  was  in  ash.  There  was 
increase  in  the  fat  while  the  amount  of  protein  increase  was  comparatively 
small.  It  would  seem  that  Dr.  Talbot,  in  studying  these  malnourished  children, 
has  simply  taken  the  fat  increase  into  account  but  not  the  water. 

Dr.  Helmholz:  I  should  like  to  emphasize  just  one  point  and  that  is  the 
effect  of  the  fat  tissue  as  an  insulator.  Sauer  and  McClure  showed  that  in 
atrophic  infants  the  skin  temperature  was  definitely  higher  than  that  of  normal 
infants,  which  simply  means  that  the  atrophic  infant  is  dissipating  his  heat 
more  rapidly.    The  less  insulation  a  child  has  the  more  rapidly  he  loses  heat. 

Dr.  Talbot  :  I  am  glad  Dr.  Holt  brought  out  the  point  about  the  water.  The 
water  has  been  taken  into  consideration.  You  see  the  difference  between  72  and 
96  per  cent,  is  water.  I  purposely  did  not  go  into  the  discussion  of  the  water 
because  the  problem  is  complicated  enough  as  it  is.  As  to  Dr.  Bartlett's  ques- 
tion, I  do  not  think  it  applies  in  these  cases.  If  you  notice  this  atrophic  infant 
weighs  1,960  gm.  and  the  amount  of  nitrogen  in  his  body  at  2V1>  months  was 
41.7  gm. ;  at  the  end  of  the  third  or  fourth  month  it  was  60  gm.,  and  the  next 
has  80  gm.  nitrogen,  so  there  was  less  total  protein  in  the  body  of  these  mal- 
nourished infants  and  the  smaller  the  infant  the  less  protein  there  is  in  it,  but 
if  the  proportion  of  protein  were  changed  then  we  might  argue  that  there  was 
actually  less  protein  and  consequently  there  was  less  heat  formation.  I  am  glad 
Dr.  Helmholz  has  spoken  of  his  and  Dr.  Sauer's  work. 


A    FEBRILE    EXANTHEM    OCCURRING    IN    CHILDHOOD 
(exanthem    subitum) 
BORDEN    S.    VEEDER,    M.D.,    and    T.    C.    HEMPELMANN,    M.D. 

ST.     LOUIS 

One  morning  one  of  us  was  called  to  see  a  boy  about  10  years  of 
age  with  a  temperature  of  104.  A  careful  physical  examination  was 
absolutely  negative.  The  story  was  that  the  previous  morning  the  boy 
had  arisen  complaining  of  slight  headache,  but  had  gone  to  school, 
some  miles  out  in  the  country,  where  he  remained  all  day  and  played 
baseball  despite  his  headache  and  a  feeling  of  malaise.  When  he 
returned  home  he  was  quite  exhausted  and  did  not  want  his  supper. 
His  temperature  was  found  to  be  102,  and  by  1  o'clock  in  the  morning 
had  reached  104.  No  cause  could  be  found  for  the  rise  in  temperature, 
and  a  second  examination  was  made  about  1  o'clock  that  afternoon, 
as  the  temperature  had  reached  105.  The  temperature  remained  high 
all  that  evening  and  night,  but  was  down  to  about  101  the  next 
morning.  The  physical  examination  still  remained  negative.  The  lad 
did  not  seem  very  toxic,  nor  did  he  complain  of  any  pain.  At  the 
examination  on  the  third  day  three  small  pale  red  spots  were  noticed 
on  the  abdomen  which  had  not  been  present  the  previous  day.  These 
pressed  out  like  a  "rose  spot,"  but  two  of  the  three  were  at  least 
three-sixteenths  inch  (5  mm.)  in  diameter.  The  temperature  remained 
high  all  day,  reaching  103.  A  leukocyte  count  revealed  a  total  of 
3,200  cells,  with  80  per  cent,  lymphocytes.  As  a  result  of  the  low 
count,  it  was  thought  that  the  child  was  in  all  probability  developing 
typhoid  fever,  and  that  the  sudden  onset  with  high  temperature  was 
due  to  the  exercise  on  the  first  day  of  the  fever.  That  evening  he 
vomited  after  taking  some  food,  this  being  the  first  abnormal  sign  or 
symptom  excepting  the  fever.  A  blood  culture  was  taken  as  well 
as  blood  for  a  Widal  test,  both  of  which  were  negative. 

He  was  seen  the  next  morning  (the  fourth  day)  about  9  o'clock  and 
his  temperature  was  down  to  100.  The  entire  trunk  from  the  neck- 
to  the  legs  was  covered  with  an  extensive  macular  eruption.  The 
individual  lesions  were  from  one-eighth  to  three-sixteenths  inch  (3  to 
5  mm.)  in  diameter,  rather  pale  pink,  and  in  some  places  had  coalesced. 
They  disappeared  easily  under  pressure,  and  were  more  often  macular 
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than  maculopapular.  There  were  only  a  few  lesions  scattered  on  the 
lower  part  of  the  face  and  extremities.  By  evening  the  rash  had  almost 
disappeared,  and  it  was  completely  gone  by  the  following  morning. 
The  temperature  remained  down  after  the  appearance  of  the  rash  and 
convalescence  was  uncomplicated  and  uneventful,  except  that  the 
youngster  was  thoroughly  knocked  out  by  the  infection  and  did  not  feel 
up  to  much  for  a  week  or  ten  days  following. 

This,  case,  except  for  the  age,  is  typical  of  a  group  of  cases  which 
we  have  observed  in  practice  during  the  last  winter.  A  period  of 
high  fever,  lasting  usually  three  days,  is  followed  by  the  development 
of  an  eruption  on  the  fourth  day  coincident  with  a  rapid  fall  in 
temperature  to  the  normal.  The  eruption,  which  becomes  very  extensive 
in  twelve  hours,  fades  within  another  twrenty-four,  to  forty-eight  hours. 
During  the  febrile  period  there  is  an  entire  absence  of  all  physical 
signs  or  symptoms.  There  is  no  coryza,  tonsillitis,  cough,  bronchitis, 
lymphatic  enlargement,  splenic  enlargement,  diarrhea  or  constipation 
present.  The  most  striking  thing  is  this  complete  absence  of  symptoms 
accompanying  the  high  fever.  One  patiently  waits  for  the  development 
of  a  concealed  pneumonia  or  some  such  cause  of  obscure  fever,  when 
suddenly  the  rash  appears  and  the  temperature  drops.  Unless  one  is 
on  the  lookout  for  this  strange  complex,  he  will  go  through  several 
anxious  days. 

In  the  last  three  or  four  years  we  have  observed  occasional  instances 
of  this  peculiar  complex  of  symptoms,  but  no  especial  attempt  at 
studying  the  group  was  made  until  the  fall  of  1920.  During  the  past 
winter  and  spring,  however,  we  have  seen  more  than  twenty  such 
cases,  in  eight  of  which  a  blood  count  was  made.  The  latter  showed, 
with  one  exception,  such  striking  and  uniform  deviations  from  the 
normal  as  to  appear  to  be  characteristic  of  the  disease,  and  to  lend 
support  to  the  belief  that  we  were  dealing  with  a  definite  clinical  entity 
not  recognized  in  any  of  the  present  textbooks.  The  changes  in  the 
blood  picture  consisted  of  a  distinct  leukopenia,  with  a  relative  lympho- 
cytosis. This,  together  with  the  absence  of  all  other  clinical  signs  or 
symptoms,  has  enabled  us  in  several  instances  to  forecast  the  appearance 
of  the  rash  on  the  fourth  day  of  the  disease.  The  one  count  (Case  7 
in  the  accompanying  table)  in  which  no  relative  lymphocytosis  was 
found,  was  made  on  the  fifth  day,  after  the  temperature  had  fallen 
to  normal. 
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CHARACTERISTICS     OF     THE     DISEASE 

Two  other  striking  features  of  the  disease  are  the  apparent  absence 
of  contagiousness,  and  its  predilection  for  affecting  infants  rather  than 
older  children.  The  essential  characteristics  of  the  disease,  as  we  have 
noted  them,  may  perhaps  best  be  considered  in  a  little  more  detail. 

Onset. — This  is  abrupt.  Careful  questioning  has  failed  to  elicit 
any  prodromal  symptoms.  Usually  the  mother  or  nurse  has  noticed 
that  the  child  has  seemed  feverish,  and  on  taking  the  temperature  has 
found  considerable  fever.  The  one  older  child  in  our  series  complained 
of  headache  and  malaise  on  the  first  day. 

Symptoms. — There  are  no  symptoms  except  for  the  fever  and  the 
lassitude  or  depression  produced  by  the  high  temperature.  There  is 
no  vomiting,  cough,  diarrhea  or  pain,  and  the  most  careful  physical 
examination  in  our  cases  has  failed  to  discover  any  abnormal  physical 
signs,  such  as  congested  ear  drums,  inflamed  tonsils,  swollen  gums,, 
lymphoid  enlargement,  chest  or  abdominal  signs,  or  symptoms  relating 
to  the  central  nervous  system.  The  postcervical  glands  are  not  enlarged. 
The  urine  has  as  a  routine  been  negative.  There  is,  as  a  rule,  an 
absence  of  toxic  symptoms  and  only  moderate  prostration.  Despite 
the  high  fever,  the  children  usually  take  their  food  well.  As  the  fever 
falls  to  normal,  the  rash  develops  and  immediately  the  infants  seem  and 
act  as  if  entirely  well.  The  older  boy  was  somewhat  irrational  when 
his  fever  reached  105,  but  a  little  later  he  desired  to  get  up  and  wanted 
to  play  or  have  stories  read  to  him.  The  absence  of  toxemia  with  the 
high  fever  is  noteworthy. 

Course. — There  is  a  striking  uniformity  in  the  course  of  the  disease. 
The  fever,  mounting  abruptly  to  from  102  to  104  or  more,  remains 
high,  with  perhaps  slight  morning  remissions  until  the  fourth  day,, 
when,  coincident  with  the  appearance  of  the  rash,  it  falls  to  normal 
by  crisis  and  the  child  acts  as  if  quite  well  again.  Rarely,  the  temp- 
erature falls  on  the  third  or  fifth  day  instead  of  the  fourth.  Two 
typical  temperature  charts  are  reproduced  herewith.  The  maximum 
temperature  in  our  experience  has  beerf  104  or  105,  and  there  is  a 
tendency  for  the  fever  to  be  1  or  2  degrees  lower  in  the  morning  than 
later  in  the  day.  Convalescence  in  our  series  has  been  uneventful 
without  exception. 

Blood. — As  shown  in  the  table,  there  is  ordinarily  a  leukopenia 
present  which  may  be  quite  striking,  falling  as  low  as  3,200  cells  in 
two  cases.     In  all  but  one  of  our  eight  cases    (Case  7)    there   was 
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also  a  relative  lymphocytosis  present,  the  lymphocytes  amounting  to 
from  80  to  90  per  cent.  This  has  caused  in  several  cases  the  suspicion 
of  a  typhoid  infection;  but  in  three  cases  a  Widal  test  was  negative. 
With  the  exception  of  a  relative  increase  in  lymphocytes  and  relative 
decrease  in  the  polymorphonuclears,  the  other  cells  apparently  stand 
in  normal  relation  to  one  another.  In  one  case  a  blood  culture  remained 
sterile.  Unfortunately,  only  one  blood  culture  was  taken,  and  this  on 
the  morning  that  the  rash  appeared  and  the  temperature  had  fallen 
to  normal. 

Age. — Most  of  the  cases  occur  between  the  sixth  and  eighteenth 
month.  The  youngest  of  the  eight  children  on  whom  leukocyte  counts 
were  made  was  an  infant  of  9  months,  and  the  oldest  a  boy  of  11 
years.  Only  two  cases  have  been  observed  in  children  over  2  years 
of  age.  All  of  the  other  unreported  cases  we  have  seen  have  been  in 
children  between  the  ages  of  6  months  and  2  years. 

Communic ability. — In  none  of  the  reported  eight  cases,  nor  in  any 
of  the  other  cases  observed  but  not  reported,  have  we  seen  a  second 
case  in  the  same  family.  In  Cases  3  and  5  there  were  two  other 
children  in  the  family,  and  in  Cases  4  and  6  and  7,  one  other  child. 
Not  only  were  there  two  other  children  in  Case  1  exposed,  but  the 
lad  attended  school  the  first  day  of  his  illness  and  no  other  cases 
developed  or  occurred  in  the  school.  So  far  as  we  have  been  able  to 
observe,  therefore,  the  disease  seemingly  does  not  belong  to  the  ordinary 
group  of  exanthemas  in  childhood  transmitted  by  direct  contact.  We 
have  never  seen  a  second  appearance  of  the  disease  in  the  same  child. 

Rash. — The  eruption — the  only  characteristic  lesion — is  quite 
typical.  It  appears_as  the  temperature  falls,  develops  rapidly,  reaching 
its  height  in  about  twelve  hours,  and  then  fades  in  another  twenty-four 
to  forty-eight  hours.  Desquamation  is  either  very  slight  or  entirely 
absent.  In  the  older  boy,  a  few  (three)  lesions  were  noted  on  the 
abdomen  twenty-four  hours  before  the  rash  was  fully  developed.  The 
eruption  is  morbilliform,  and  consists  of  small,  pale  red  molecules  or 
maculopapules.  from  one-sixteenth  to  three-sixteenths  inch  (1.5  to  5 
mm.)  in  diameter.  These  disappear  on  pressure  like  rose  spots.  The 
lesions  are  usually  profuse  and  fairly  well  distributed  over  the  body, 
the  lower  part  of  the  face,  the  neck  and  the  extremities.  There  are 
usually  more  lesions  on  the  trunk  than  on  the  face  or  extremities.  The 
trunk  from  the  neck  to  the  pelvis  has  been  so  covered  in  some  instances 
that  a  small  coin  would  touch  a  number  of  lesions.     Coalescence  of 
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lesions,  giving  a  blotchy  appearance  somewhat  suggestive  of  urticaria, 
was  noted  in  a  few  cases.  The  lesions  are  more  macular  than  papular, 
and  we  have  frequently  noted  a  pale  areola  about  the  macule. 

DIFFERENTIAL     DIAGNOSIS 

Only  three  exanthemas  need  be  considered. 

Measles. — The  absence  of  all  catarrhal  symptoms  and  Koplik  spots, 
the  character  and  development  of  the  eruption,  and  the  noncommu- 
nicability  distinguish  the  disease  from  measles.  (The  older  boy  had  had 
both  measles  and  scarlet  fever.) 

Scarlet  Fever. — The  absence  of  angina,  the  onset  and  the  course  of 
the  fever,  the  blood  picture,  the  type  and  course  of  the  eruption  and 
absence  of  desquamation  distinguish  the  disease  clearly  and  readily 
from  scarlet  fever. 

Gentian  Measles. — The  onset,  high  fever,  late  appearance  and  type 
of  the  rash,  and  absence  of  postcervical  adenopathy,  distinguish  the 
condition  from  rubella.  In  rubella  the  rash  appears  at  the  height  of 
the  fever  and  the  temperature  falls  gradually.  Moreover,  we  have 
a  distinctly  different  blood  picture.  German  measles  has  not  been 
prevalent  in  St.  Louis  this  winter,  and  the  fact  that  the  disease  has 
not  developed  in  other  children  in  the  same  family  or  in  other  exposed 
children  speaks  against  the  condition  being  an  unusual  type  of  rubella. 

As  the  children  were  receiving  no  medication  there  can  be  no  pos- 
sibility of  a  drug  ra>h. 

COMMENT 

It  is  our  belief  that  the  syndrome  is  a  specific  entity  which  is  not 
described  in  any  of  the  textbooks  on  pediatrics  or  infectious  diseases. 
The  distinctive  clinical  course,  the  character  and  type  of  the  eruption, 
the  blood  picture,  and  the  noncontagious  character  of  the  condition 
present  a  clear  cut  picture  to  the  clinician.  Further,  it  is  our  belief 
that  this  is  the  same  condition  which  was  described  by  Zahorsky  x  of 
St.  Louis  in  1910  as  "roseola  infantilis"  and  again  in  1913  as  "roseola 
infantum."  In  the  first  paper  Zahorsky  described  the  syndrome,  and 
in  1913  reported  2  brief  histories  of  thirty-three  cases  observed  during 
a  period  of  three  years.  Only  two  cases  were  seen  in  children  over 
2y2  years  of  age — one  a  child  of  9  years  and  the  second  a  child  of  14. 
Zahorsky  noted  the  period  of  high   fever,  without   symptoms,   lasting 


1.  Zahorskv :    Pediatrics  22:60.   1910. 

2.  Zahorsky.  John:  Roseola  Infantum.  J.  A.  M.  A.  61:1446  (Oct.  18)   1913. 
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several  days,  followed  by  a  morbilliform  eruption  developing  as  the 
temperature  fell.  His  clinical  description  agrees  with  the  picture  we 
have  been  observing.  Unfortunately,  he  did  not  report  any  blood 
counts ;  and  in  conversation  he  said  that  his  attention  had  not  been 
directed  to  a  modification  of  the  normal  blood  picture. 

Zahorskv  termed  the  condition  roseola  infantilis  or  infantum — a 
term  used  by  some  of  the  older  authors  and  dermatologists  in  describing 
an  indefinite  exanthem  of  childhood.  The  term  has  been  practically 
abandoned,  as  from  time  to  time  this  group  has  been  separated  into 
different  clinical  entities — toxic  rashes,  food  eruptions,  rubella,  etc., 
and,  as  stated,  roseola  infantum  is  no  longer  considered  as  an  entity. 
It  is  difficult  to  gather  whether  or  not  the  syndrome  we  have  been 
observing  is  the  same  as  that  described  in  some  of  these  older  text- 
books, owing  to  their  meager  and  indefinite  descriptions.  We  do  not 
consider  that  roseola  infantum  is  the  proper  name  to  apply  to  this 
syndrome,  as  the  same  term  was  formerly  used  to  describe  a  large 
indefinite  group  of  diseases.  We  therefore  suggest  the  name  "exanthem 
subitum"  as  being  descriptive  of  the  most  striking  clinical  symptom, 
namely,  the  sudden,  unexpected  appearance  of  the  eruption  on  the 
fourth  day.  We  believe  that  we  are  dealing  with  a  distinct  clinical 
entity  which  deserves  a  separate  place  in  medical  nosology  and  a  place 
in  our  text  books  of  pediatrics. 

We  are  presenting  this  paper  with  the  hope  that  it  may  attract 
further  study  to  the  condition  with  the  idea  that  its  definite  position 
may  be  determined. 

DISCUSSION 

Dr.  Griffith  :  T  should  like  to  present  as  a  part  of  the  discussion  a  letter 
I  have  received  from  Dr.  Thompson  S.  Westcott  of  Philadelphia.  Dr.  West- 
cott  writes  : 

"By  the  program  of  the  coming  meeting  of  the  American  Pediatric  Society  I  notice  that 
Drs.  Veeder  and  Hemplemann  of  St.  Louis  are  about  to  report  a  series  of  cases  under  the 
title  of  'A  Febrile  Exanthem  Occurring  in  Childhood,'  which  they  believe  constitutes  a  dis 
tinct  specific  entity  not  previously  described.  I  am  not  able  to  attend  the  meeting  this  year 
and  shall  not  have  the  opportunity  of  hearing  their  paper,  but  judging  by  the  brief  resume 
given  I  am  impressed  by  the  striking  similarity,  as  far  as  I  can  judge,  to  a  series  of  cases 
I  reported  to  this  Society  at  its  meeting  in  Washington,  May  10,  1916,  under  the  title  of 
'Pseudo-Rubella.'  These  cases  all  occurred  among  infants'  from  6  months  to  2  years, 
resembled  rubella  in  the  general  appearance  of  the  rash  and  enlargement  of  the  post  cervical 
glands,  but  showed  a  constant  difference  in  a  prolonged  invasive  stage  of  four  days  with 
total  absence  of  other  symptoms  than  fever  and  prompt  fall  of  temperature  after  appearance  of 
the  rash.  In  no  case  had  there  been  exposure,  as  far  as  could  be  ascertained,  to  rubella,  nor 
did  any  instance  of  communication  of  a  similar  affection  or  of  rubella  occur  among  the 
older  children  exposed.  These  cardinal  points  agree  with  the  essential  features  of  Dr. 
Veeder's  cases,  as  far  as  I  can  judge  from  his  abstract;  the  only  point  left  uncertain  being 
the  close  resemblance  to  rubella  in  my  cases.  If  the  description  of  Dr.  Veeder's  cases  seems 
to  coincide  with  what  I  have  sketched  above  I  should  appreciate  your  mention  of  these  facts 
in  the  discussion." 


Veeder-Hempelmann  :    Exanthem  Subitum  215 

Dr.  Freeman  :  I  think  we  all  have  seen  these  cases  frequently.  The  chil- 
dren have  a  temperature  elevation  for  three  or  four  days.  I  would  not  be  sure 
they  do  not  have  catarrhal  symptoms.  After  the  fall  of  temperature  they 
develop   a  rash.     These  cases  are  very  common. 

Dr.  Cooley  :  We  have  had  what  I  suppose  to  be  the  same  thing  in  Detroit. 
The  blood  picture  is  the  same  and  the  exanthem  is  the  same.  It  has  been 
occurring  where  there  was  an  outbreak  of  typhoid  fever  with  definite  cultures 
of  paratyphoid  B.  It  is  extremely  difficult  to  differentiate  it  from  the  para- 
typhoid B  so  far  as  the  exanthem  and  the  blood  picture  are  concerned.  We 
had  to  have  the  blood  culture  to  be  sure  it  was  not  paratyphoid  B. 

Dr.  Rurah  :  I  have  seen  sixteen  cases  which  I  thought  from  the  abstract 
were  the  same  as  those  described  by  Dr.  Veeder,  but  after  hearing  his  paper  I 
am  sure  that  they  are  entirely  different.  I  shall  reserve  my  description  for  some 
other  time.  However,  we  frequently  see  the  type  of  cases  Dr.  Veeder  has 
described.  The  children  are  taken  ill  and  have  fever.  After  seventy-two  hours 
they  have  a  typical  fall  in  temperature.  I  assure  the  mother  that  nothing  will 
happen  and  that  the  child  will  be  well  in  three  or  four  days. 

Dr.  Helmholz:  I  was  interested  in  the  blood  count  that  Dr.  Cooley  recorded 
this  Spring.  In  our  routine  examinations  we  have  seen  extremely  low  blood 
counts,  3,000  to  4,000  being  the  rule.  The  blood  counts  recently  have  been 
approaching  normal  again.  In  a  little  epidemic  we  had  at  Rochester,  there  was 
the  definite  onset  just  described  and  then  a  fall  in  temperature.  In  a  group  of 
cases,  three  in  one  family,  the  eruption  was  of  the  urticarial  type  and  the 
symptoms  were  rather  more  severe  than  one  would  expect  for  an  infection 
running  three  days.  The  urticaria  cleared  up  after  repeated  administration  of 
adrenalin. 

Dr.  Gittings  :  On  looking  back  it  seems  to  me  that  these  cases  have  been 
occurring  for  years  and  have  usually  been  explained  as  second  attacks  of 
rubella.  Some  of  my  dermatological  friends  at  times  have  dubbed  them  "toxic 
erythema."  Occasionally  urticaria  and  erythema  have  also  been  observed, 
although  the  majority  of  the  lesions  have  been  definitely  morbilliform.  In  the 
army  I  was  struck  by  the  fact  that  patients  entering  the  hospital  with  measles 
rarely  gave  a  history  of  having  had  two  previous  attacks  of  measles  and  I 
believe  that  second  attacks  of  true  rubella  are  as  rare  as  those  of  true  rubeola. 
The  cases  under  discussion  therefore  still  remain  to   be   identified. 

Dr.  Heiman:  I  suppose  we  all  see  these  cases  and  the  clinical  diagnosis  is 
intestinal  toxemia  accompanied  by  urticaria  or  erythema.  It  would  be  inter- 
esting to  study  the  milk  supply. 

Dr.  Brennemann  :  I  should  like  to  ask  whether  Dr.  Veeder  has  any  drug 
which  he  uses  as  a  routine,  such  as  acetylsalicylic  acid. 

Dr.  Veeder  :  I  omitted  stating  that  none  of  these  children  were  receiving 
drugs,  which  eliminates  the  question  of  a  drug  rash.  None  of  the  cases  were 
accompanied  by  gastrointestinal  symptoms  and  they  were  all  febrile.  They  came 
from  all  sections  of  the  city  and  were  not  getting  milk  from  the  same  dairy, 
and  interesting  is  the  fact  that  nearly  all  were  children  from  the  better  classes, 
there  being  only  one  dispensary  patient  in  the  group.  We  feel  with  the  other 
members  of  the  staff  who  have  seen  these  cases  that  we  are  dealing  with  a 
definite  entity. 


INDICATIONS    FOR    THE    REMOVAL    OF    THE    SPLEEN 
IN     INFANTS     AND     CHILDREN 

FREDERIC    H.     BARTLETT,     M.D. 

NEW     YORK 

Hemolytic  jaundice,  Banti's  disease,  Gaucher's  disease  and  von 
Jaksch's  anemia,  are  four  names  given  to  pathologic  processes  for  the 
relief  or  cure  of  which  removal  of  the  spleen  may  be  the  only  treatment. 

Hemolytic  jaundice,  in  the  yellowness  of  the  skin  and  sclera,  pre- 
sents an  outward  and  visible  sign  which  gives  obvious  aid  in  the 
determination  of  a  diagnosis. 

Banti's  disease  and  Gaucher's  disease  have  no  distinguishing  symp- 
toms and  physical  signs  by  which  they  can  be  identified  clearly.  It 
is  impossible  in  the  early  stages,  and  difficult  even  in  the  later  stages, 
to  give  a  name  to  the  pathologic  process  representing  these  diseases, 
and  it  is  just  in  the  early  stage  of  Banti's  or  Gaucher's  disease  that 
splenectomy  is  of  greatest  value. 

Von  Jaksch's  disease  is  at  present  sub  judice,  being  regarded  by 
some  as  not  a  distinct  entity.  Figures  1,  2  and  3  are  the  microphoto- 
graphs  of  a  spleen  of  Banti's  disease  and  Figures  4  and  5  of  a  spleen 
of  Von  Jaksch's  disease.  A  comparison  of  these  two  sets  of  pictures 
would  justify  the  statement  that  they  might  be  two  stages  of  the  same 
pathologic  process. 

In  view  of  the  difficulty  of  giving  a  name  (Banti's  disease; 
Gaucher's  disease)  to  certain  symptom  complexes  in  which  anemia  and 
a  large  spleen  are  the  prominent  manifestations,  and  for  which  sple- 
nectomy may  be  the  only  proper  treatment,  it  is  necessary  to  have  cer- 
tain criteria  for  the  removal  of  the  spleen.  These  criteria  will  be 
brought  out  in  the  analysis  of  the  two  cases  of  Banti's  disease  and 
one  of  Gaucher's  disease  which  are  reported  in  this  paper.  They  were 
treated  by  splenectomy. 

An  attempt  has  been  made  to  collect  the  reports  of  all  previous 
splenectomies  in  children  under  14  years  of  age.  Table  1  contains  this 
information.  No  doubt  some  reports  have  been  missed  in  the  search. 
Information  about  splenectomies  not  recorded  in  this  table  would  be 
appreciated,  as  a  complete  record  is  desired.  The  table  represents  a 
total  of  fifty-one  splenectomies  which  are  distributed  as  follows :  von 
Jaksch's  disease,  5 ;  splenic  anemia  and  Banti's  disease,  20 ;  Gaucher's 
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disease,  4;  hemolytic  jaundice,  15;  tuberculosis,  1 ;  septic  splenomegaly. 
1  ;  unclassified  cases,  5.  Splenic  anemia  and  Banti's  disease  have 
been  classified  together  because  it  is  generally  accepted  that  the  desig- 
nation "splenic  anemia"  in  most  instances  probably  corresponds  to  the 
early  stages  of  Banti's  disease. 

A  study  of  the  case  reports  would  justify  the  statement  that 
splenectomy  had  been  resorted  to  in  most  instances  to  save  life.  One 
wonders  if  removal  of  the  spleen  may  not  be  considered  as  a  measure 
to  conserve  life.  If  this  be  so  a  decision  to  remove  it  in  the  early 
stages  of  the  pathologic  processes  is  important. 

Table  2  summarizes  the  incidence  of  spleens  which  extend  2  cm.  or 
more  below  the  costal  margin.  The  measure,  2  cm.,  is  chosen  arbi- 
trarily as  representing  a  large  spleen.  Fifteen  diseases  are  recorded 
in  this  tabulation.  With  the  exception  of  von  Jaksch's  anemia  (pos- 
sibly, also  some  of  the  cases  classified  under  anemia)  the  other 
fourteen  diseases  must  be  differentiated  from  those  conditions  to  which 
splenectomy  is  applicable.  No  instance  of  leukemia  appears  in  this 
chart.  This  disease,  perhaps  above  all  others,  must  be  excluded  in  a 
decision  to  remove  the  spleen.  Removal  of  the  spleen  in  leukemia  is 
contraindicated. 

Three  cases  are  presented  herewith  as  a  contribution  to  the  literature 
of  splenectomy.  From  an  analysis  of  their  history,  symptoms  and 
physical  signs,  an  attempt  will  be  made  to  derive  certain  criteria,  which 
may  aid  to  indicate  under  what  circumstances  splenectomy  is  justifiable. 

REPORT     OF     CASES 

Case  1. — This  case  is  of  special  interest  as  the  boy  has  been  since  3  months 
of  age  under  the  care  of  Dr.  F.  Elmer  Johnson  of  New  York,  who  referred 
him  to  the  Babies'  Hospital. 

History. — T.  M.  was  admitted  March  5,  1920,  at  5  years  of  age,  for  a  blood 
transfusion.  Five  days  before  he  was  admitted  it  was  noticed  that  he  was 
pale;  and  two  days  before  his  admission  he  vomited  blood,  and  blood  was 
noticed  in  his  stool. 

Family  History. — Father  and  mother  are  in  good  health.  Two  other  children 
are  living  and  well.    There  is  no  history  of  jaundice  in  the  family. 

Birth  History. — He  was  full  term;  the  labor  was  normal,  and  the  birth 
weight  is  reported  as  being  10  pounds. 

Feeding  History. — He  was  breast  fed  for  six  months  after  which  he  received 
milk  and  barley  water  mixtures.  At  one  year  he  was  given  solid  food.  His 
nutrition  was  always  excellent. 

Previous  Illnesses. — He  was. always  healthy  up  to  the  age  of  3Vz  years  when 
he  first  vomited  blood.  The  mother  stated  it  was  about  a  cupful.  Afterward 
he  became  pale  and  listless  and  stayed  so  for  six  months.     He  then  began  to 
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improve  and  his  color  returned.  When  he  was  4V2  years  old  he  vomited  blood 
again.  This  time  the  quantity  was  said  to  be-  larger.  He  was  pale  and  list- 
less for  about  three  months  when  he  began  to  pick  up  and  his  color  returned. 
At  4  years  of  age  he  went  to  St.  Luke's  Hospital,  New  York,  because  of  an 
attack  of  diarrhea.  He  received  at  the  same  time  radium  treatment  for  an 
enlarged  spleen.  He  returned  to  St.  Luke's  Hospital  three  times  between  the 
ages  of  4  and  5  for  radium  treatment. 

After  his  third  treatment,  April  30,  1920,  he  became  pale.  Three  days  later 
he  vomited  blood  and  passed  black  stools.  Because  of  weakness  and  inability 
to  be  up  and  about  he  was  sent  to  the  Babies'  Hospital  for  transfusion. 

TABLE  2. — Showing  Diseases  and   Number  of   Cases   Out  of  2,000 

with    Spleen  2  cm.  or  More  Below  the   Costal  Margin 

(Babies'  Hospital,  New  York  City) 


Diagnosis 


No.  of 
Cases 


Measurement  of 
Spleen  Below  Cm. 


Average    Maximum 


Average  Sex 

Age,        

Months        Male   '  Female 


Tuberculosis,    general    miliary 

Congenital  syphilis   

Bronchopneumonia    

Von    Jaksch's    anemia 

Rickets  and  complications:  sec- 
ondary anemia;  bronchopneu- 
monia; asthma;  lobar  pneu- 
monia   

Chronic    constipation    

Anemia,  secondary  and  complica- 
tions: follicular  tonsillitis,  pur- 
Dura    

Sarcomatosis     

Bronchitis 

Congenital    heart   disease 

Tonsillitis    

Marasmus  and  complications: 
gastro-enteritis;  acute  bron- 
chitis; secondary  anemia;  bron- 
chopneumonia      

Nutritional  edema  with  anemia.. 

Empyema    

Fistula:  vesico  and  rectovaginal 

Total  number  of  cases 


2% 
4% 
2Vz 


2V2 
3 


5Vi 


2 
2 

2V2 
3 


12%  10 

5  Viol  1 
12%  10 

6  4 


13  Vio 
28 

4% 

7 
4  yrs. 


4 

2V2 
10% 
11 


81 


The  enlargement  of  the  spleen  was  first  noticed  at  3  months  of  age.  It 
measured  two  inches  from  the  costal  margin.  Dr.  Johnson  observed  particularly 
that  the  spleen  was  "prominent  on  the  abdominal  wall." 

Summary  of  History. — Vomiting  of  blood  occurred,  therefore,  three  times 
between  birth  and  5  years  of  age :  first  at  3Vz  years ;  a  second  time  at  4Vs 
years ;  and  a  third  time  at  5  years.  Enlargement  of  the  spleen  was  first  noted 
when  he  was  3  months  old.  Four  radium  treatments  for  an  enlarged  spleen 
had  been  given  at  St.  Luke's  Hospital  within  the  year  before  his  admission 
to  the  Babies'  Hospital.  They  apparently  were  of  no  avail  in  diminishing  the 
size  of  the  spleen  nor  in  checking  hemorrhage. 

Physical  Examination. — General  appearance  was  that  of  a  well  developed 
and  well  nourished  white  boy.  He  was  rather  pale.  Mucous  membranes  were 
pale.     Heart:  Normal  in  size;  the  sounds  were  of  good  quality;  a  soft  blowing 
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systolic  murmur  was  heard  at  the  apex  and  along  the  left  border  of  the  sternum. 
Liver :  Not  felt.  Spleen :  Measured  7  cm.  from  the  costal  margin  to  the  tip 
and  7.6  cm.  from  side  to  side.  In  all  other  respects  the  physical  examination 
was  normal. 

Blood  Examination,  Before  Transfusion. — Red  blood  cells,  3.200,000;  hemo- 
globin, 30  per  cent.;  white  blood  cells,  6,000;  polymorphonuclears,  70  per  cent.; 
lymphocytes,  30  per  cent. 


Fig.  1. — Section  of  spleen  of  Banti's  Disease,  Mallory's  connective  tissue 
stain,  a,  capsule ;  b,  trabeculae ;  c,  dilated  venous  spaces ;  d,  malpighian  bodv ; 
X135. 

He  was  transfused  May  5,  1920,  with  230  c.c.  of  blood  from  a  cousin. 

Blood  Examination  May  6,  1920  (day  after  transfusion). — Red  blood  cells, 
4,160,000;  hemoglobin,  55  per  cent.;  polymorphonuclears,  80  per  cent.;  lympho- 
cytes, 20  per  cent. 

Marked  achromia  and  slight  variation  in  size  of  the  red  cells.  No  normo- 
blasts nor  megaloblasts  seen.     Pirquet  test  negative. 
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The  temperature  on  admission  was  99;  the  day  following  transfusion  it 
rose  to  101.4  F;  and  on  the  day  of  his  discharge  it  was  99.6  F. 

He  was  discharged  May  7  against  advice,  with  the  diagnosis  of  chronic 
secondary  anemia. 

Second  Admission. — Nov.  3,  1920,  T.  M.  was  readmitted  to  the  hospital. 
The  occasion  for  his  return  was  "bleeding  from  the  rectum."  The  statement 
was  made  that  two  days  before  admission  he  passed  about  "half  a  chamberful 
of  blood."  It  was  estimated  that  there  was  about  one  quart  of  clotted  blood 
and  feces.  On  the  day  of  admission  there  was  another  "bleeding  from  the 
rectum." 


Fig.    2. — Section    of    spleen    of    Banti's    Disease;    a,    malpighian    body    with 
Keim  center;  b,  dilated  venous  spaces;  X  135. 


On  his  first  admission  in  May  no  special  information  was  obtained  about 
the  loss  of  blood  by  way  of  the  rectum.  The  history  obtained  at  that  time  was 
of  repeated  vomiting  of  blood.  It  mentioned  casually  that  tarry  stools  had  been 
observed. 

The  first  hemorrhage  by  way  of  the  lower  bowel  occurred  at  2%  years  of  age. 
From  that  time  to  Nov.  20,  1920,  he  had  about  five  similar  attacks  separated 
by  several  months'  intervals.  The  losses  of  blood  were,  as  a  rule,  repeated  over  a 
period  of  one  or  two  days.  He  became  pale  at  the  time  of  the  attack  but 
would  regain  color  until  the  next  hemorrhage. 

The  diagnosis  on  readmission  was  duodenal  ulcer. 
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The  physical  examination  added  only  the  following  information  :  enlargement 
of  the  tonsils  and  carious  teeth.  The  spleen  measured  9  cm.  from  the  costal 
margin  to  its  tip ;  six  months  before  it  measured  4  cm.  The  weight  was  49Vz 
pounds.  The  blood  count  was  as  follows:  Dec.  1,  1920:  Red  blood  cells, 
3,702,000;  hemoglobin,  45  per  cent.;  leukocytes,  4,400;  polymorphonuclears,  71 
per  cent. ;  lymphocytes,  29  per  cent. ;  small  lymphocytes,  22  per  cent. ;  large 
lymphocytes,  7  per  cent.  The  red  cells  showed  slight  acromia.  One  normoblast 
was  seen  in  counting  100  white  cells.     Stool  was  negative  for  blood. 

December  8:  Removal  of  the  spleen  was  decided  on.  The  reason  for  this 
decision  was  in  the  nature  of  a  counsel  of  desperation.  The  transfusion  in 
May  had  proved  unavailing  in  preventing  a  recurrence  of  the  hemorrhages 
and  in  determining  any  improvement  in  the  blood  condition. 

December  10:    Transfusion  of  150  c.c.  of  blood  from  an  uncle. 


TABLE  3. — Rfxord  of  Blood  Examinations  in  Case  1 


Hemo- 

Poly- 

Lympho- 

Transi- 

Bate 

Erythro- 

globin, 

Leukocytes 

morpho- 

cytes, 

tionals, 

Remarks 

cytes 

per  Cent. 

nuclears, 
per  Cent. 

per  Cent. 

per  Cent. 

12/  1/20 

3,792,000 

45 

4,400 

70 

29 

1 

Red  cells  show  slight 

12/  9  20 

2,160,000 

35 

7,800 

70 

30 

achromia;  one  nor- 

12/10/20 
12/11/20 

Transfusion 

moblast  to  100 
leukocytes 

3,104,000 

50 

10,000 

72 

28 

12/11/20 
12/14/20 

Splenectomy 

3,100,000 

50 

34,000 

76 

18 

3 

Large  mononuclears 

12/17/20 

3,824,000 

50 

13,200 

72 

28 

3% 

12/20/20 

4,192,000 

60 

10,200 

49 

36 

8 

Large  mononuclears 

12/23/20 

5,168,000 

65 

17,000 

68 

32 

7% 

12/26/20 

4,176,000 

70 

10,200 

64 

25 

6 

Large  mononuclears 

12/30/20 

4,224,000 

70 

10,000 

55 

45 

5% 

1/  3/21 

4,400,000 

65 

9,800 

56 

44 

Discharged  on  this 
date 

5/16/21 

5,192,000 

70 

10,200 

74 

26 

Returned  for  blood 
examination  6  mos. 
after  splenectomy. 
Test  for  fragility 
of  R.  B.  C.  normal 

December  11  :  Splenectomy  by  Dr.  William  Downes.  The  spleen  weighed 
375  gm.  The  liver  showed  some  thickening  of  the  capsule  and  some  enlargement. 
It  was  apparently  not  harder  than  normal.  No  ulcers  were  found  in  the  pylorus 
or  duodenum.  The  abdomen  contained  a  large  amount  of  fluid  which  gushed 
from  the   wound. 

Jan.  3,  1921  :  The  patient  was  discharged  from  the  hospital.  The  conva- 
lescence from  the  operation  was  most  satisfactory.  The  day  following  the 
splenectomy  the  temperature  rose  to  104.4  F. ;  the  second  day  to  102  F. ;  the 
third  day  to  101.4  F. ;  the  fourth  day  to  101.2  F.  From  this  time  on  to  his 
discharge  the   temperature  was   normal. 

Urine  Examination. — Repeated  examinations  showed  a  normal  urine.  No 
tests  for  urobilin  were  made.  Pirquet  test  was  negative.  Wassermann  was 
negative. 

The  condition  of  the  child  May  16,  1921,  five  months  after  operation  has  been 
kindly  furnished  by  Dr.  F.  Elmer  Johnson  in  the  following  personal  com- 
munication : 
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The  child  came  to  me  first  on  June  7,  1917,  at  3  months' of  age.  The  first 
examination  revealed  a  spleen  two  inches  below  the  costal  margin.  It  was 
very  hard.  The  baby  weighed  111(H6  pounds.  A  Wassermann  test  June  18, 
1915,  was  negative.  July  13,  1915,  at  four  months  of  age,  the  leukocyte 
count  was  as  follows:  Total  leukocytes,  15,000:  polymorphonuclears,  15  per 
cent. :  lymphocytes,  84  per  cent. ;  eosinophils,  1  per  cent. 

May  13,  1915,  the  spleen  was  smaller.  Tt  was  a  question  whether  the  mass 
felt  was  a  kidney  or  a  spleen.  Oct.  25,  1915,  he  weighed  19  pounds.  Sept.  26, 
1915,  he  weighed  26  pounds;  the  hemoglobin  was  30  per  cent. 


Fig.  3. — Section  of  spleen   of   Banti's   Disease;   Keim   center  of   malpighian 
body  showing  kariokynetic  figures  in  nuclei  of  leukoblasts,  a;   X  450. 


May  16,  1921,  six  months  after  splenectomy,  the  patient  reported  to  me.  He 
was  in  excellent  condition.  His  color  was  that  of  a  normal  child.  The  mother 
says  he  behaves  like  a  normal  child  except  for  an  abnormal  appetite,  and 
restlessness  at  night. 

Pathologic  Report  (contributed  by  Dr.  Martha  Wohlstein)  :  Macroscopic 
Examination. — The  spleen  weighs  375  gm.  and  measures  14x8x4  cm.  Its 
capsule  is  greatly  thickened,  grey  in  color,  and  covered  with  dense  fibrous 
adhesions  most  numerous  at  the  upper  pole.     The  uncut  spleen  felt  soft. 

On  section  the  capsule  is  found  to  measure  1  mm.  in  thickness.  The  cut 
surface  of  the  splenic  substance  is  dull  red  in  color,  smooth,  rather  soft  and 
almost  pits  on  pressure.  Connective  tissue  septums  are  numerous,  grey,  not 
wide.     The   blood  vessels   are   large.     No   areas   of   hemorrhage   are   apparent, 
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but  some  congested  vessels  have  been  cut  across.  The  malpighian  bodies  show 
as  pearly  grey  nodules  1  mm.  in  diameter,  and  not  diminished  in  number. 

Microscopic  Examination. — (Figs.  1,  2  and  3). — The  capsule  is  fully  three 
times  thicker  than  normal,  and  composed  of  dense  fibrous  connective  tissue. 
Blood  vessels  are  numerous  near  the  free  surface,  and  small  hemorrhages 
have  occurred  where  these  vessels  were  torn  on  removal  of  the  organ.  From  the 
thick  capsule  wide  trabeculae  of  connective  tissue  ramify  into  the  spleen 
substance.  This  seems  to  be  made  up  chiefly  of  connective  tissue  and  venous 
spaces,  the  pulp  cells  being  almost  entirely  absent  from  large  areas.  The 
venous  spaces  are  dilated  in  many  places,  but  not  beyond  a  moderate  degree. 
They  contain  red  blood  cells,  mononuclear  and  polynuclear  leukocytes,  and  are 
lined  with  endothelial  cells.  In  some  places  these  lining  cells  are  swollen, 
but  they  are  not  found  free  in  the  lumen  of  the  blood  sinuses.  Xo  mononuclear 
cells  resembling  those  typical  of  Gaucher's  splenomegaly  are  present,  nor 
are  the  venous  spaces  dilated  to  form  the  alveolar  arrangement  typical  of  that 
lesion.  With  Mallory's  connective  tissue  stain  the  increased  amount  of 
fibrous  tissue  is  well  shown,  and  the  ramifications  of  the  fibrils  about  the 
bodies  are  large  and  not  less  numerous  than  normal.  Each  contains  a  distinct 
germ  center  in  which  from  1  to  3  karyokinetic  figures  in  the  nuclei  of  leuko- 
blasts  are  present.  The  periphery  of  the  malpighian  bodies  is  densely  packed 
with  mononuclear  cells.  Some  columns  of  typical  pulp  cells  are  seen  close 
to  malpighian  bodies. 

The  characteristic  things  about  the  sections  are  three  :  the  marked  increase 
in  fibrous  connective  tissue  in  the  capsule  and  in  the  spleen  substance ;  the 
congested  venous  spaces ;  the  comparatively  small  number  of  pulp  cells. 

The  picture  closely  resembles  that  of  Banti's  disease. 

Before  presenting  the  second  case  of  this  series,  a  brief  report  of 
a  case  of  von  Jaksch's  anemia  with  microphotographs  of  the  spleen 
is  introduced  for  comparison  with  Case  1.  The  diagnosis  of  von 
Jaksch's  disease  was  made  on  the  blood  picture  which  was  regarded  as 
characteristic  of  that  disease,  and  on  enlargement  of  the  spleen.  The 
latter  organ  was  described  as  follows :  At  the  level  of  the  umbilicus 
it  reaches  to  within  1  cm.  of  the  midline.  The  lower  border  extends 
1  cm.  below  the  level  of  the  crest  of  the  ileum.    The  blood  picture  was : 

Oct.  10,  1917:  Red  blood  cells,  1,472,000;  hemoglobin,  9  per  cent.;  white 
blood  cells,  83,000 ;  polymorphonuclears,  23  per  cent. ;  lymphocytes,  2  per  cent. ; 
small  lymphocytes,  75  per  cent.  Numerous  normoblasts  showing  mitosis, 
poikylocytosis,  anisoscytosis,  myelocytes. 

Oct.  11,  1917,  the  child  was  transfused  with  60  c.c.  of  its  father's 
blood  into  the  sinus.    The  blood  picture  on  the  next  day  showed : 

Red  blood  cells,  1,784,000;  hemoglobin,  15  per  cent.;  polymorphonuclears. 
48  per  cent. ;  large  lymphocytes,  2  per  cent. ;  small  lymphocytes,  45  per  cent. ; 
myelocytes,  3  per  cent. ;  eosinophils,  2  per  cent.  Normoblasts  showing  mitosis  ; 
megaloblasts  ;  poikylocytosis  and  anisocytosis. 

The  infant  died  the  following  day. 
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Dr.  Martha  Wohlstein  has  furnished  the  following  report  on  the 
pathologic  examination  of  the  spleen : 

Microscopic  Examination. — The  capsule  is  of  normal  thickness;  the  connec- 
tive tissue  trabeculae  are  not  wider  than  normal,  and  they  are  loosely  meshed. 
The  pulp  spaces  are  prominent,  some  are  empty,  some  contain  red  and  white 
blood  cells.    None  are  closely  packed,  but  in  all  nucleated  red  cells  are  numerous. 


Fig.  4. — Section  of  spleen  from  case  of  von  Jaksch's  anemia,  a,  Malpighian 
body;  b,  connective  tissue  trabeculae;  c,  dilated  venous  spaces;  X  135. 

The  endothelial  cells  lining  the  veous  spaces  are  distinct  and  normal.  The 
pulp  cells  are  not  increased  in  number.  The  malpighian  bodies  are  present  in 
normal  numbers,  but  they  are  less  dense  and  smaller  than  usual.  No  germ 
centers  are  apparent  in  them. 

The  following  points  are  characteristic  of  these  sections :  Small  loosely 
put  together  or  "rarified"  malpighian  bodies,  congested  venous  spaces,  contain- 
ing numerous  nucleated  red  blood  cells ;  pulp  cells  less  numerous  than  normal. 
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Dr.  Wohlstein  has  also  placed  in  parallel  columns  a  comparison  of 
the  microscopic  pathology  of  the  spleen  of  Case  1  (Figs.  1,  2  and  3) 
and  of  the  spleen  of  the  case  of  so-called  von  Jaksch's  anemia 
(Figs.  4  and  5). 


BANTI  S     DISEASE 

(Figs.  1,  2  and  3) 

Xo  leukocytosis ;  blood  picture  of  sec- 
ondary  anemia. 

Spleen   moderately   enlarged. 

Surface  of  spleen  irregular;  capsule 
thickened. 

Connective  tissue  trabeculae  much  in- 
creased ;  fibrous  mesh  work  dense. 

Venous  spaces  dilated ;  endothelium 
normal ;  contents  red  and  white 
blood  cells. 

Splenic  pulp  cells  less  numerous  than 
normal. 

Malpighian  bodies  small,  less  numer- 
ous than  normal ;  "Keim"  centers 
with  normal  leukoblasts. 

Ascites  and  hepatic  cirrhosis  in  late 
stage. 


VON     JAKSCH  S     ANEMIA 

(Figs.  4  and  5) 
Leukocytosis    moderate    or    very   high. 

Nucleated  red  cells  numerous. 
Spleen  moderately  or  greatly  enlarged. 
Surface  of  spleen  smooth,  capsule  not 

thickened. 
Connective  tissue  trabeculae  increased  ; 

fibrous  meshwork  loose. 
Venous    spaces    dilated ;    endothelium 

normal ;     contents :     leukocytes     and 

many  red  blood  cells. 
Splenic  pulp  cells  less  numerous  than 

normal. 
Malpighian  bodies  small  and  rarefied ; 

no  '"Keim"  centers  apparent. 
No     ascites.       Liver     moderately     en- 
larged ;  no  cirrhosis. 


These  two  pictures  may  well  be  two  stages  of  the  same  pathologic 
process. 

Attention  is  called  to  the  microscopic  examination  of  the  spleen  in 
Case  2  (page  234).    Dr.  Stout,  who  reported  the  examination,  states: 

This  is  characteristic  of  Banti's  disease.  If,  however,  the  child  shows  a 
blood  picture  of  von  Jaksch's  anemi*,  the  splenic  picture  would  fit  but  atypically. 
A  positive  diagnosis  cannot  be  made  without  the  blood  report. 

The  anomalous  situation  in  the  same  child  is  presented  of  a  spleen 
which  records  the  changes  belonging  to  Banti's  disease,  and  a  blood 
picture  characteristic  of  von  Jaksch's  disease.  If  the  two  cases  are  a 
distinct  entity,  the  logic  of  this  situation  forces  one  to  accept  this 
proposition :  the  causative  agent  of  von  Jaksch's  disease  has  elaborated 
its  effects  in  the  hemopoietic  system ;  the  causative  agent  of  Banti's 
disease  has  elaborated  its  effect  in  the  spleen.  The  following  state- 
ment of  Krumbhaar  is  of  interest  in  this  connection: 

The  anemia  infantum  pseudoleukaemica  of  von  Jaksch  is  in  all  probability 
not  an  independent  condition,  but  represents  an  atypical  response  of  the  infantile 
hemopoietic  system  to  one  or  the  other  of  the  primary  diseases  of  the  blood. 


232 


Bartlett  :    Splenectomy 


It  has  seemed  best  to  interrupt  the  plan  of  the  paper  by  this  dis- 
cussion of  von  Jaksclrs  disease.  It  has  been  stated  that  von  Jaksclrs 
disease  is  sub  judice.  This  discussion  is  for  the  purpose  of  explaining 
that  declaration. 

Case  2. — T.  R.  was  a  patient  at  St.  Mary's  Free  Hospital  for  Children,  New 
York  City.  Dr.  Charles  Farr  has  kindly  furnished  the  hospital  records  for 
inclusion   in   this   paper. 


History. — T.'  R.,  a  female  child,  was  admitted  to  St.  Mary's  hospital  Oct. 
19,  1917,  at  9  years  of  age.  The  chief  complaint  for  which  she  came  was 
swelling  of  the  abdomen.  The  enlargement  was  first  noticed  when  the  child  was 
about  3%  years  of  age. 

Family  History. — The  father  and  mother  and  seven  brothers  are  alive  and 
well. 

Previous  History. — The  patient  had  been  perfectly  well  until  she  was 
between  3  and  4  years  of  age  when  it  was  noticed  that  her  abdomen  began 
to  swell.  She  came  to  the  hospital  June  13,  and  again  July  16,  1917,  and  on 
each  occasion  her  abdomen  was  tapped.  The  fluid  reaccumulated.  As  there 
was  no  dyspnea  nothing  further  was  done  until  the  child  returned  to  the 
hospital  Aug.  10,  1917,  when  an  exploratory  laparotomy  was  done.     The  belly 
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wall  was  thin ;  the  liver  was  small ;  there  was  no  sign  of  cirrhosis.  The  spleen 
was  enlarged  and  bound  down  everywhere  by  adhesions.  A  large  mass  lay 
over  the  pancreas,  the  relations  of  which  were  not  determined.  The  abdomen 
held  a  large  amount  of  fluid  which  was  opalescent  in  color  and  clotted  on 
standing. 

The  child  was  discharged  and  returned  to  the  hospital  for  a  third  time, 
Oct.  19,  1917.     The  diagnosis  at  this  admission  was  tuberculous  peritonitis. 

Physical  Examination. — In  general  appearance  she  was  much  emaciated  and 
looked  chronically  ill ;  face  was  pale  and  there  were  deep  furrows  under  the  eyes. 

Mucous  membranes  were  pale.  Teeth,  carious,  some  missing.  Tongue  was 
furred  and  breath  was  offensive.  Thorax  was  small  and  there  were  distended 
veins    over    the    chest    wall.      Heart    and    lungs    showed    no    abnormal    signs. 


TABLE  4. — Result  of  Bloop  Examinatioxs  ix  Case  2 
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Poikiloeytosis 

10/  4/17 

3.968,000 

4,100 

65 

31 

1 

2 

1 

10/17/17 

3,200,000 

65 

6,000 

67 

28 

2 

's 

10/19/19 

Splenec- 

tomy 

10/28/17 

2,700,000 

50 

25,000 

80 

17 

2 

1 

11/  2/17 

25,000 

73 

19 

3 

5 

11/  4/17 

3,000,000 

55 

5/18/21 

6,240,000 

70 

9,800 

45 

40 

6 

5 

4 

This  count  is  about 
V-k  years  after  sple- 
nectomy 

Abdomen :  Much  distended ;  greater  in  size  than  that  of  a  pregnant  woman 
(relatively).  The  veins  in  the  abdomen  wall  were  much  distended.  The  child 
had  to  bend  backward  to  maintain  equilibrium.  Fluid  wave  was  present. 
Diagnosis  based   on  physical  examination  was  tuberculous  peritonitis. 

Treatment. — Oct.  19,  1917:  A  splenectomy  was  done  by  Dr.  Charles  Farr. 
The  spleen  was  tremendously  hypertrophied.  The  lower  third  lay  behind  the 
splenic  flexure  of  the  colon.  The  spleen  was  adherent  at  the  upper  pole  to  the 
stomach  and  diaphragm.  On  delivery  the  pedicle  was  torn  and  severe  hemor- 
rhage followed.  The  vessels  were  clamped  and  ligated.  Recovery  was  unin- 
terrupted. 

Dec.  12,  1917:    Discharged  improved. 

Diagnosis. — Primary   splenomegaly    (Banti's). 

Urine  Examination. — Repeated  tests  were  negative.  No  mention  was  made 
of  tests  for  urobilin. 

Pirquet  test  was  negative. 
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REPORT    OF    PATHOLOGIC    EXAMINATION     OF    THE    SPLEEN 

Gross  Examination. — The  spleen  measures  20x7x5  cm.  The  consistency  was 
soft;  the  capsule  was  thickened.  Recently  found  adhesions  covered  the  organ. 
Cross  section  showed  a  pultaceous,  red  pulp  with  moderately  thickened  septums 
and  somewhat  indistinct  follicles.  Increase  in  size  of  the  spleen  was  due  to 
hyperplasia  of  the  pulp  and  of  connective  tissues. 

Microscopic  Examination.  —  Connective  tissue  was  markedly  increased 
throughout  the  pulp.  The  follicles  were  very  small  and  far  apart.  The  trabec- 
ule were  much  thickened ;  the  capsule  was  thickened  and  showed  hyaline 
degeneration. 

The  pulp  showed  large  and  small  lymphocytes  and  some  swollen  endothelial 
cells  lining  the  capillaries.  No  myelocytes  were  found.  This  is  characteristic 
of  Banti's  disease.  If,  however,  the  child  shows  a  blood  picture  of  von  Jaksch's 
anemia  the  splenic  picture  would  fit  but  atypically.  A  positive  diagnosis  cannot 
be  made  without  the  blood  report   (Dr.  Stout), 

ANALYSIS    OF    CASES     1     AND    2    WITH    REFERENCE    TO  CRITERIA 
FCR     SPLENECTOMY 

The  pathologic  examination  of  the  spleens  of  both  these  cases 
shows  the  changes  which  belong  to  Banti's  disease.  They  will,  there- 
fore, be  discussed  together.  An  attempt  will  be  made  to  select  the 
salient  points  which  collectively  serve  as  a  guide  in  a  decision  to  remove 
the  spleen. 

Age  of  Onset. — It  is  impossible  to  state  with  definiteness  in  either 
case  the  time  when  the  disease  began.  If  an  enlarged  spleen  is  evidence 
that  an  abnormal  condition  exists  the  statement  may  be  hazarded  that 
the  first  stage  of  Banti's  disease  was  present  in  Case  1  at  3  months 
of  age. 

Textbooks  place  the  onset  of  Banti's  disease  late  in  childhood. 
"The  onset  is  late  in  childhood,  usually  not  before  the  tenth  year,  and 
the  progress  is  slow  (Holt)." 

It  seems  reasonable  to  assume  that  the  enlargement  of  the  spleen 
in  Case  1,  noticed  at  3  months  of  age,  was  determined  by  the  abnormal 
processes  which  later,  at  the  age  of  3  or  4  years,  manifested  themselves 
in  the  symptoms  and  physical  signs  which  the  pathologic  examination 
of  the  spleen  proved  to  be  those  of  Banti's  disease.  It  would  seem 
absurd  to  assume  that  the  enlargement  of  the  spleen  at  three  months 
was  in  response  to  an  abnormal  stimulus  which  is  distinct  from  that 
which  causes  Banti's  disease  in  view  of  the  fact  that  the  same  spleen 
which  was  removed  when  the  child  was  S1/^  years  of  age,  showed  the 
changes  belonging  to  Banti's  disease.  It  seems  probable  that  this 
spleen  at  3y2  months  of  age  was  the  precursor  of  the  later  spleen. 
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T.  R.  (Case  2),  had  an  exploratory  laparotomy  done  when  she  was 
9  years  of  age.  The  spleen  was  found  to  be  enlarged.  There  is  no 
history  that  the  spleen  was  felt  before  that  date.  The  abdomen  began 
to  swell  when  the  child  was  between  3  and  4  years  of  age.  The  child 
was  tapped  at  that  time  and  fluid  withdrawn.  The  ascites  which  was 
present  was  doubtless  related  to  the  same  causes  which  produced  the 
enlarged  spleen.  The  onset  in  Case  2  was  probably  as  early  as  3V<2 
years  of  age. 

Therefore,  Case  1  presents  a  probable  onset  at  3  months  of  age, 
and  Case  2  at  about  31/o  years  of  age. 

Attention  is  called  to  the  possibility  of  an  early  onset  of  Banti's 
disease.  If  a  splenectomy  for  this  condition  offers  hope  of  a  cure,  the 
operation  should  be  done  before  the  advanced  changes  have  taken 
place  in  the  liver.  May  one  be  sure  that  an  early  splenectomy  will 
forestall  the  cirrhotic  changes  in  the  liver?  This  assurance  cannot  be 
made.  It  may,  however,  be  stated  that  a  splenectomy,  even  after  the 
disease  has  progressed  to  the  late  stage,  results  in  an  improvement  in 
both  symptoms  and  physical  signs  in  a  certain  number  of  individuals, 
and  that  a  splenectomy  done  in  the  early  stages  of  the  disease  may, 
at  least,  delay  the  progress  of  the  disease  with  its  associated  symptoms 
of  hemorrhage^  ascites,  anemia,  etc. 

It  is  not  known  what  part  the  spleen  plays  as  a  causative  factor 
in  Banti's  disease. 

The  unquestioned  improvement  that  usually  follows  splenectomy  indicated 
that  the  altered  spleen  is  in  some  way  an  important  pathogenic  factor.  This 
is  still  further  emphasized  by  Umber's  unique  observation.  A  boy,  15  years  of 
age,  was  splenectomized  for  Banti's  disease,  and  during  the  operation  a  small 
piece  of  the  enlarged  liver  was  excised  for  histological  examination  and  a 
distinct  peripheral  infiltration  of  the  lobules  found.  Later  the  liver  reduced 
to  normal  size,  a  strong  indication  of  the  splenogeneous  origin  of  the 
hepatitis,  which,  if  undisturbed,  should  have  progressed  to  the  usual  cirrhosis 
(Krumbhaar 1). 

Enlargement  of  the  Spleen. — The  tip  of  T.  M.'s  spleen  (Case  1) 
was  felt  5  cm.  below  the  costal  margin  when  he  was  3  months  of 
age.  T.  R.'s  spleen  (Case  2)  was  found  to  be  enlarged  when  her 
abdomen  was  explored  at  about  SYo  years  of  age. 

The  histologic  examination  of  both  spleens  showed  the  changes 
belonging  to  Banti's  disease  (Figs.  1,  2  and  3  for  T.  M.'s  spleen). 


1.  Pearce,  M.  P.;  Krumbhaar,  E.  B.,  and  Frazier,  C.  H. :  The  Spleen  and 
Anemia,  Experimental  and  Clinical  Studies,  Philadelphia,  J.  B.  Lippincott  &  Co., 
1918,  p.  251. 
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The  diseases  with  which  enlarged  spleens  are  associated  are 
analyzed  in  Table  2.  From  an  examination  of  this  table  it  will  be 
seen  that  enlarged  spleen  is  associated  with  a  large  number  of  abnormal 
conditions. 

It  is  impossible  to  define  the  phrase  "an  enlarged  spleen."  If  the 
edge  of  the  spleen  is  felt  just  below  the  costal  margin,  the  spleen  is 
larger  than  normal.  If  the  edge  of  the  spleen  is  felt  2  cm.  or  more 
below  the  costal  margin,  it  certainly  is  a  warning  to  determine  the 
pathologic  condition  with  which  such  an  enlargement  is  associated. 
The  importance  of  such  determination  is  obvious  since  indications  for 
the  removal  of  the  spleen  are  limited.  It  becomes  necessary,  therefore, 
to  exclude  a  large  number  of  diseases  with  which  splenomegaly  is 
associated  before  considering  splenectomy. 

Emphasis  is  made :  First,  that  a  distinctly  enlarged  spleen  may  be 
part  of  a  pathologic  condition  the  relief  or  cure  of  which  depends  on 
the  removal  of  the  spleen;  and  second,  that  such  an  enlargement  may 
be  present  in  the  first  year  of  life. 

Blood  Examination:  Anemia. — A  study  of  blood  examinations  of 
Cases  1  and  2,  shows  in  each  instance  a  diminution  of  the  number  of 
erythrocytes,  a  hemoglobin  percentage  below  normal,  and  a  leukopenia. 
The  erythrocytes  showed  poikilocytosis,  polychromatophilia,  and  marked 
pallor. 

These  blood  findings  define  a  secondary  anemia.  This  type  of 
anemia  is  characteristic  of  Banti's  disease. 

Evidence  of  blood  destruction  furnished  by  the  erythrocytes 
(poikilocytosis,  etc.)  is  regarded  as  an  indication  that  the  disease  is 
progressive.  Therefore,  blood  destruction  without  active  blood  regen- 
eration (normoblasts,  reticulated  erythrocytes,  Howell-Jolly  bodies, 
etc.)  following  transfusion  furnishes  a  point  in  favor  of  splenectomy 
in  the  pathologic  condition  represented  in  these  cases. 

A  leukopenia  is  usually  associated  with  secondary  anemia  in  Banti's 
disease ;  it  was  present  in  both  cases. 

When  T.  M.  (Case  1)  was  18  months  old,  Dr.  Johnson  found  the 
hemoglobin  to  be  30  per  cent.  This  observation  is  significant.  At  18 
months  of  age,  therefore,  there  was  a  combination  of  splenomegaly 
and  anemia.     No  erythrocyte  count  was  made  at  this  time. 

A  leukocyte  count  was  made  when  the  child  was  6  months  of  age 
showing  the  total  to  be  15,000  cells  of  which  the  lymphocytes  were 
84  per  cent.  The  increase  of  leukocytes  at  this  period  in  association 
with  an  enlarged  spleen  might  suggest  von  Jaksch's  disease.     This  is 
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further  emphasized  by  the  predominance  of  lymphocytes.  On  the  other 
hand,  the  fact  that  T.  R.'s  spleen  showed  characteristics  of  Banti's 
disease  might  throw  doubt  on  the  existence  of  von  Jaksch's  disease  as 
a  distinct  entity.  A  comparison  of  the  histology  of  Banti's  disease  and 
von  Jaksch's  disease  is  furnished  in  the  accompanying  illustrations. 

It  is  not  intended  to  postulate  that  von  Jaksch's  and  Banti's  disease 
are  identical  by  the  citation  of  the  leukocyte  count  of  T.  R.'s  blood 
when  he  was  6  months  old.  Attention  is  called  to  it  in  the  hope  that 
further  information  may  be  forthcoming. 

The  effects  of  transfusion  on  T.  R.'s  anemia  is  shown  in  Table  4. 
The  erythrocytes  rose  from  3,200,000  to  4,160,000;  the  hemoglobin 
from  30  to  55  per  cent.  The  child  was  taken  from  the  hospital  to 
return  in  seven  months,  at  which  time  the  red  blood  cells  numbered 
3,702,000  and  the  hemoglobin  45  per  cent.  As  this  blood  count  was 
made  after  hemorrhages  from  the  intestines,  it  gives  no  information  as 
to  whether  the  increasing  anemia  was  due  to  losses  of  blood  or  whether 
it  was  evidence  of  persistent  blood  destruction  associated  with  the 
disease  itself. 

Independent  of  this  case,  it  is  important  that,  following  repeated 
transfusions,  improvement  in  an  anemia  is  only  temporary.  The  inter- 
pretation of  a  transitory  improvement  in  the  blood  is  that  the  agent 
determining  blood  destruction  is  dominant.  Consequently,  a  combina- 
tion of  persistent  blood  destruction  and  of  an  enlarged  spleen  in  spite 
of  repeated  transfusions  furnishes  a  good  starting  point  for  serious 
consideration  of  splenectomy. 

It  is  desirable  that  a  thorough  search  for  evidence  of  blood  regen- 
eration as  well  as  of  blood  destruction  be  made  when  one  is  confronted 
with  the  problem  of  splenectomy. 

Evidences  of 
Blood  Destruction  Blood  Regeneration 

Polychromatophilia  Increased    erythrocyte   count 

Microcytes  Increase  of  percentage  of  hemoglobin 

Poikilocytes  Following  transfusion   an   increase   in 

Diminished  blood  platelets  reticulated    red    cells:    Howell-Jolly 

Leukopenia  bodies ;    Cabot    ring   forms 

Increased  urobilin  in  urine  and  stools       Blood  platelets  normal  or  increased. 

The  successive  blood  counts  made  after  splenectomy  in  both  cases 
are    recorded    in   their    respective    charts.      The    erythrocytes    steadily 
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increased  in  number  in  both  children.  T.  M.  (Case  1)  showed  a  count 
of  5,192,000  six  months  after  the  splenectomy.  The  hemoglobin  was 
also  increased  but  not  in  like  degree.  In  both  children,  however,  the 
hemoglobin  may  be  regarded  as  within  normal  limits  for  their  age. 
A  leukocytosis  followed  the  splenectomy  in  both  cases.  This  is  the 
usual  reaction  following  splenectomy  and  indicates  a  favorable  response 
of  the  blood  forming  organs.  The  later  leukocyte  counts  correspond 
to  the  normal  for  children  of  their  age. 

Studies  of  the  blood  after  splenectomy  furnish  a  good  index  of 
the  degree  of  improvement  in  the  condition  for  the  relief  or  cure  of 
which  the  spleen  was  removed. 

Hemorrhages. — T.  M.  (Case  1),  had  his  first  hemorrhage  at  2!/2 
years  of  age.  The  blood  was  evacuated  by  way  of  the  rectum.  "Bleed- 
ing from  the  rectum"  was  repeated  several  times  during  the  following 
three  years.  He  first  vomited  blood  when  he  was  3y2  years  old.  This 
was  repeated  twice  in  the  following  two  years. 

The  repetition  of  hemorrhages,  the  persistence  of  anemia,  in  spite 
of  transfusion,  and  the  failure  of  radium  to  reduce  the  size  of  the 
spleen,  were  the  chief  reasons  for  deciding  to  do  a  splenectomy. 
Hemorrhages  may,  of  course,  occur  from  other  mucous  membranes 
than  those  of  the  gastro-intestinal  tract.  The  occurrence  of  hemor- 
rhages indicates  that  the  pathologic  process  has  involved  tissues  outside 
of  the  spleen.  It  is  unfortunate  to  delay  splenectomy  until  such  a 
startling  warning  occurs.  The  proper  time  for  the  removal  of  the 
spleen  is,  therefore,  in  the  early  stages  of  the  disease. 

Splenectomy  in  the  first  stage  (Banti's  disease)  is  not  only  accompanied 
by  a  lower  mortality  but  in  the  great  majority  of  cases  has  caused  great  and 
lasting  improvement  in  the  system,  often  amounting  to  a  complete  cure.  When 
the  third  stage  is  reached,  with  permanent  changes  in  the  liver  and  circulatory 
system,  not  only  is  the  operation  most  dangerous,  but  the  chances  for  improve- 
ment are  greatly  lessened.  .  .  .  Nevertheless,  the  prevalent  opinion  is 
probably  correct  that  the  improvement  that  follows  splenectomy  in  the  early 
Banti's  disease,  in  the  great  majority  of  cases,  either  amounts  to  a  complete 
cure  or  persists  without  relapse  for  many  years.  Even  in  the  third  stage, 
splenectomy  may  be  of  value    (Krumbhaar  '). 

Ascites. — T.  R.  (Case  2)  presents  an  accumulation  of  fluid  in  the 
abdomen  as  evidence  of  an  advanced  stage  of  Banti's  disease.  The 
swelling  in  the  abdomen,  which  was  noted  when  she  was  between  3  and 
4  years  of  age,  was  probably  due  to  the  fluid.  About  five  and  a  half 
years  later  the  abdomen  was  tapped  and  fluid  drawn.  This  procedure 
was  followed  within  a  month  by  an  exploratory  laparotomy  which  dis- 
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closed  a  much  enlarged  spleen  and  a  large  amount  of  fluid  in  the 
abdomen.  Two  months  later  the  spleen  was  removed.  Three  and  a 
half  years  after  splenectomy  there  was  no  evidence  of  fluid  and  no 
return  of  anemia.  As  stated  above  this  case  offers  evidence  of  the 
improvement  following  splenectomy  in  the  late  stages  of  Banti's  disease. 

It  is  important,  however,  to  remove  the  spleen  in  the  early  stages  of 
the  disease.  An  early  splenectomy  may  prevent  or  postpone  the 
advanced  pathologic  changes  of  which  hemorrhages  and  ascites  are 
manifestations.  Splenectomy  should  not  be  delayed  until  hemorrhages 
and  ascites  appear. 

Results  of  Treatment:  Radium. — The  repeated  treatments  by 
radium  of  the  enlarged  spleen  in  the  case  of  T.  M.  (Case  1),  were  of 
no  help.  The  spleen  was  not  reduced  in  size  and  the  hemorrhages  were 
not  checked.  At  present  it  may  be  said  that  radium  treatment  has 
been  of  no  avail  in  the  treatment  of  Banti's  disease. 

Blood  Transfusion. — The  results  of  the  transfusion  of  blood  offer 
most  important  information  in  forming  an  opinion  as  to  whether  or 
not  a  splenectomy  should  be  done.  The  assistance  which  blood  trans- 
fusion offers  in  the  problem  under  discussion  may  be  stated  as  fol- 
lows: If  an  infant  or  child  has  an  enlarged  spleen  with  a  blood  pic- 
ture of  secondary  anemia  and  with  evidence  of  blood  destruction  and 
if  he  receives  two  or  more  blood  transfusions  at  intervals  of  a  month 
without  improvement  in  the  blood  condition,  such  an  infant  or  child 
becomes  the  potential  subject  of  a  splenectomy. 

Reference  has  already  been  made  to  the  importance  of  excluding 
leukemia  as  a  cause  of  an  enlarged  spleen.  The  typical  forms  of 
leukemia  present  little  difficulty.  It  often  requires  serious  study  to 
exclude  atypical  forms  of  the  disease.  The  determination  of  malaria, 
syphilis  and  tuberculosis  as  a  cause  of  splenic  enlargement  offers  less 
difficulty.  A  splenectomy  in  these  diseases  is  contraindicated.  If 
leukemia,  malaria,  syphilis,  etc.  (Chart  2),  can  be  excluded,  the  indi- 
cations for  splenectomy  under  the  conditions  stated  above,  become 
definite. 

The  following  case  of  Gaucher's  disease  furnishes  no  added  criteria 
to  assist  one  in  a  decision  to  do  a  splenectomy.  The  chief  point  of 
interest  in  this  condition  is  that  the  spleen  may  attain  a  size  greater 
than  that  of  any  of  the  diseases  to  which  a  splenectomy  is  applicable. 
As  the  pathologic  condition  probably  develops  simultaneously  in  the 
spleen,  bone  marrow,  lymph  nodes  and  elsewhere,  there  is  little  hope  for 
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permanent  relief  of  symptoms.  The  operation  has,  however,  been 
accompanied  by  temporary  relief  of  symptoms.  It  must  be  remembered 
that  a  definite  diagnosis  of  Gaucher's  disease  is  almost  impossible.  The 
enlarged  spleen  and  anemia,  and  the  failure  to  secure  permanent 
improvement  by  transfusion  are  sufficient  criteria  for  removal  of  the 
spleen,  assuming  that  definite  causes  for  the  splenic  enlargement  have 
been  excluded.  If  one  waits  to  give  a  definite  name,  e.  g.,  Banti's 
disease,  Gaucher's  disease,  to  the  condition  to  which  an  enlarged  spleen 
is  associated,  there  will  be  no  occasion  for  splenectomy. 

Case  3. — The  details  of  this  case  were  supplied  by  Dr.  William  Dowries  from 
his  service  at  St.  Luke's  Hospital,  New  York.  G.  B.,  6  years  of  age,  was 
admitted  to  St.  Luke's  Hospital  July  26,  1919. 

Chief  Complaint. — Enlarged   spleen. 

Family  History. — Negative. 

Birth  History. — Full  term  ;  normal  delivery. 

Previous  Illnesses. — Has  had  measles,  mumps,  and  pertussis.    No  other  illness. 

Present  Illness. — When  patient  was  about  1  year  old  the  mother  first  noticed 
a  lump  in  the  left  side  under  the  ribs.  A  physician  pronounced  it  a  large  spleen 
and  said  the  child  would  "grow  with  it."  Since  then  the  spleen  has  increased 
in  size  until  it  fills  the  abdomen.  Mother  thinks  patient's  arms  and  legs  have 
gotten  thinner  of  late.  No  loss  of  weight.  Once  in  two  or  three  months 
patient  has  nose-bleed,  which  usually  occurs  during  sleep.  Mother  does  not 
think  more  than  a  teaspoonful  or  so  of  blood  is  lost.  Bleeding  stops  very 
readily. 

Physical  Examination. — General  appearance  was  that  of  a  well  nourished 
child  of  6  years,  not  acutely  ill.     Only  very  slight  adenitis. 

Lungs  and  Heart :   Apparently  normal. 

Abdomen :  Liver  very  much  enlarged.  Absolute  dulness  to  the  fifth  rib 
posteriorly  and  sixth  rib  anteriorly.  Lower  margin  3Vs  inches  below  the  costal 
margin  in  nipple  line.  The  spleen  extends  from  the  rib  margin  to  the  pubes 
on  left  side.  In  the  right  side  the  edge  of  the  spleen  is  2V2  inches  from  the 
right  anterior  superior  spine  of  the  ilium. 

July  26:  One  hundred  and  twenty  mg.  radium  in  2  mm.  lead  and  3  cm.  gauze 
to  anterior  and  lower  portion  of  the  spleen  for  six  hours. 

August  2:  One  hundred  mg.  radium  (as  above)  to  left  side  of  spleen  for 
six  hours. 

August  30:  One  hundred  and  thirty  mg.  radium  to  upper  anterior  surface 
of  spleen  for  six  hours. 

September  8:  One  hundred  and  thirty  mg.  radium  in  2  mm.  lead  and  2  cm. 
gauze  to  side  of  spleen  for  six  hours. 

October  10:  One  hundred  and  thirty  mg.  radium  applied  to  each  of  four 
areas  of  spleen  for  six  hours. 

October  12:  Patient  was  discharged  with  condition  practically  unchanged. 

Nov.  3,  1920:  Patient  was  readmitted  on  this  date.  Since  last  admission 
patient  has  had  occasional  slight  hemorrhages  from  the  nose  but  felt  in  usual 
health  and  gained  2Vz  pounds.     Appetite  was  fair.     Seven  weeks  ago  went  to 
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school ;  when  she  returned  she  complained  of  pain  in  left  side  of  abdomen  so 
went  to  bed.  Magnesia  was  prescribed  and  bowels  moved  with  relief.  The 
next  night  had  a  severe  hemorrhage  from  nose ;  this  was  repeated  the  next 
day  and  the  doctor  was  called.  The  nose  was  plugged  and  the  hemorrhage 
stopped.  Since  then  she  has  had  a  weekly  recurrence  of  hemorrhage,  some 
severe.  Thromboplastin  usually  stopped  the  hemorrhage.  She  was  able  to 
walk  around  while  at  home,  and  except  for  occasional  headache  had  had 
no  complaint. 

Physical  Examination. — General  appearance  was  that  of  a  poorly  nourished, 
underdeveloped,  and  anemic  white  girl.  Expression  dull  but  mentally  bright 
and  observant.  Face  is  pale.  Lips  and  nostrils  show  dried  blood  evidently 
from  recent  hemorrhage.  Neck :  There  is  a  marked  bilateral  systolic  pulsation 
seen.     There  is  a  large  palpable  cord   seen  on  the   left  side  of  the  neck  not 


TABLE  5. — Result  of  Blood  Examinations  in  Case  3 


Date 

Erythro- 
cytes 

Hemo- 
globin, 
per  Cent. 

Leukocytes 

Poly- 
morpho- 
nuclears, 
per  Cent. 

Lympho- 
cytes, 
per  Cent. 

Remarks 

7/26/19 

8/  8/19 

10/  3/20 

10/  6/20 

10/  6 '20 

2,100,000 

50 

19 
17 

30 

24 

24 
25 

4,000 

8,700 

2,800 

Trans- 
fusion 
2,000 

Trans- 
fusion 
Splenectomy 

38 

60 
75 

78 

62 
40 
24 

32 

Moderate  anisocytosis  and 
poikiiocytosis;  one  normo- 
blast seen 

Anisocytosis,  poikiiocytosis, 
polychromatophilia,  Howell- 
Jolly  bodies 

Patient  readmitted,  having 
been  at  home  over  a  year 

840,000 
740,000 

10/  7/20 
10/  9/20 

10/10  20 
10/12  '20 
10  14  20 

2,000,000 
1,100,000 

given    intravenously 

Slight  bleeding  from  nose  last 
night;  condition  about  same 

1,100,000 

10/16/20 

given    intravenously 

pulsating  and  not  tender.  A  few  enlarged  glands  felt  at  angles  of  the  jaw. 
Thorax :  Measures  59  cm.  in  circumference  at  level  of  nipples.  Marked 
emaciation  with  prominent  external  mammary  veins  anastomosing  below  the 
superficial  epigrastric  veins.  Lower  part  of  thorax  flares  markedly  and  yet 
is  symmetrical.  Lungs :  Apex  beat  felt  fourth  space  in  recumbent  position,  7 
cm.  to  left  of  midsternal  line.  No  thrill  palpable.  At  apex,  sounds  are  loud  and 
rough  and  valvular.  There  is  a  short,  low  systolic  murmur  heard  best  at 
junction,  of  fourth  left  rib  with  sternum,  but  also  over  apex,  but  not  trans- 
mitted to  axilla.  At  base,  systolic  murmur  heard  over  aortic  and  pulmonic 
areas  transmitted  to  neck.  Pulse  rate  134,  regular,  poor  volume,  well  sustained 
and  of  good   force. 

Abdomen:  Measures  70.5  cm.  at  level  of  umbilicus,  very  prominent;  skin 
pale,  veins  prominent.  Liver  extends  8  cm.  below  costal  arch  in  right  mammary 
line.    Spleen  extends  7  cm.  to  right  of  umbilicus  and  down  into  pelvis. 


November  6 
November  9 


the  nose  last  night. 


Blood  transfusion  given ;   13  ounces  of  citrated  whole  blood. 
Condition  about  the  same.     Patient  had  slight  bleeding  from 
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November  15:    Patient  was  transferred  to  surgical  service.     Age,  7  years. 

Diagnosis. — Splenic  anemia. 

Treatment. — November  16:  Operation,  splenectomy.  Operator,  Dr.  William 
Downes.    Patient  died  the  same  day. 

Pathologic  Findings  at  Operation. — The  spleen  was  enormously  enlarged, 
being  nearly  the  size  but  not  the  contour  of  the  average  adult  liver;  it  was 
mottled  with  dark  purplish  spots,  somewhat  scarred  looking  areas.  It  was 
adherent  to  the  stomach  and  liver  at  its  upper  pole.  On  its  upper  and  outer 
surface  was  an  area  4  by  6  inches  yellowish,  soft,  necrotic,  and  partially  broken 
down  in  the  form  of  an  abscess.  The  veins  of  the  hilus  of  the  spleen  were 
enormously  dilated. 

Operative  Procedure. — Peritoneal  cavity  opened  and  the  pathology  of  the 
spleen  noted ;  it  was  free  from  adhesions  to  the  liver  and  stomach.  An  opening 
was  made  into  the  abscess  over  the  necrosed  portion  ;  pus  and  necrotic  material 
were  aspirated.  The  lower  lobe  of  the  spleen  delivered  out  of  the  wound,  the 
vessels  at  the  hilus  clamped  and  the  organ  excised. 

Urine  Examination. — Nov.  3,  1919:  negative. 

Pirquet   test  not   made. 

Wassermann :  Aug.  8,  1919,  negative. 

Blood   for  grouping,  Nov.  3,  1920,  Group   III. 

REPORT    OF    PATHOLOGIC    EXAMINATION    OF    THE    SPLEEN 

Macroscopic  Examination. — Specimen  consists  of  a  spleen  measuring  30x16x9 
cm.  and  weighing  1900  gm.  The  capsule  is  smooth,  except  over  one  or  two  small 
areas  on  the  inferior  surface  overlying  a  large  area  of  infarcation.  The  latter 
crosses  the  anterior  surface  forming  a  broad,  irregular  but  sharply  defined 
yellow  area  from  6  to  8  cm.  wide  and  penetrating  into  the  substance  from  2 
to  5  cm.  Other  yellowish  placques,  smaller  and  ever  more  irregular,  are  found 
toward  the  upper  pole.  The  vessels  at  the  hilus  are  small  and  surrounded 
by  about  ten  lymph  nodes,  all  soft,  dark  red  and  resembling  the  spleen  itself. 
Their  capsules  are  thin  and  soft.  On  section  it  shows  the  uniform  porphyry 
red  color,  all  the  normal  markings  being  obliterated.  The  surface  is  smooth, 
cellular  and  dull  without  large  vessels. 

Microscopic  Examination. — Sections  of  the  spleen  show  no  normal  tissue, 
there  being  only  a  few  flattened  cords  representing  the  original  structure  and 
a  few  fibrous  trabecular  The  morphology  is  uniformly  altered  by  the  extreme 
dilation  of  the  sinuses,  which  are  distended  to  form  rounded  alveoli,  lined  with 
and  partially  filled  with  small  eccentric  rounded  nuclei.  These  cells  are  rather 
granular,  some  of  them  distinctly  pigmented  with  fine  yellowish  granules 
distributed  throughout  the  cytoplasm  uniformly. 

Diagnosis. — Gaucher's  disease. 

It  does  not  come  within  the  scope  of  this  paper  to  give  an  exposition 
of  hemolytic  jaundice.  It  is  sufficient  to  state  that  of  those  conditions 
to  which  splenectomy  appertains,  hemolytic  jaundice,  familial  or 
acquired,  offers  the  greatest  hope  of  a  cure  by  removal  of  the  spleen. 

The  problem  in  this  disease,  as  far  as  it  relates  to  splenectomy, 
is  quite  the  same  as  in  Banti's  or  Gaucher's  disease.     The  decision  to 
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remove  the  spleen  is  based  on  the  presence  of  a  large  spleen,  per- 
sistence of  a  secondary  anemia  after  repeated  blood  transfusions,  and 
a  physical  disability  which  make  the  individual  a  chronic  invalid.  Hemo- 
lytic jaundice  has  the  advantage  of  a  distinguishing  sign  in  the  icterus. 
This  is  a  great  aid  in  stimulating  interest  in  an  explanation  of  the 
jaundice.  If  the  term  "Haemolytic  jaundice"  fits  the  condition,  one 
is  in  a  position  to  assert  that  splenectomy  offers  the  best  chance  of 
curing  the  disease. 

CONCLUSIONS 

1.  The  conditions  for  which  relief  or  cure  by  splenectomy  may  be 
indicated  are  present  in  the  first  years  of  life  more  frequently  than  is 
generally  accepted. 

2.  It  is  desirable  to  remove  a  spleen  in  the  early  stages  of  the 
pathological  process  for  which  splenectomy  is  indicated. 

3.  Hemolytic  jaundice  presents  the  most  favorable  condition  for 
cure  by  splenectomy. 

4.  Banti's  disease  and  Gaucher's  disease  represent  pathologic 
processes  for  which  splenectomy  may  give  relief  of  symptoms  and 
may  serve  to  prolong  life. 

5.  Von  Jaksch's  disease  is  probably  not  an  independent  condition. 

6.  Indications  for  the  removal  of  the  spleen  depend  on  certain 
criteria,  not  on  the  making  of  a  definite  diagnosis.  These  criteria  are 
splenomegaly,  secondary  anemia,  and  the  failure  of  repeated  blood 
transfusions  to  determine  any  improvement  in  the  anemia  and  general 
condition. 

DISCUSSION 

Dr.  Herrman:  I  have  had  three  cases  of  Gaucher's  disease  subjected  to 
operation.  One  patient  died  shortly  after  the  operation.  The  other  two  did 
fairly  well  for  a  number  of  years.  They  were  improved  by  the  operation.  Both 
of  these  children  had  some  disease  of  the  bone,  in  one  case  Perthes'  disease  and 
in  the  other  osteomyelitis.  There  may  be  a  definite  relation  between  Gaucher's 
disease  and  disease  of  the  bones.  In  connection  w'ith  Gaucher's  disease  I  want 
to  mention  twins  under  my  observation  since  birth.  Both  have  very  large 
spleens,  but  are  otherwise  apparently  well  and  have  not  marked  secondary 
anemia.  I  have  seen  'two  cases  of  traumatic  rupture  of  the  spleen  which 
required   splenectomy. 

Dr.  Veeder  :  About  seven  years  ago  splenectomy  was  performed  in  a  case 
of  Gaucher's  disease  coming  under  my  observation.  The  case  was  reported  in 
1916  by  Dr.  Clopton  and  myself,  at  which  time  the  child  was  doing  very  well.  I 
lost  sight  of  her  during  the  war.  but  a  year  ago  she  returned  and  examination 
showed  that  during  these  two  years  while  not  under  observation  there  was  a 
marked  increase  in  the  size  of  the  liver:  the  liver  having  enlarged  until  it 
reached  below  the  level  of  the  umbilicus.     Most  of  the  cases  of  Gaucher's  dis- 
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ease  have  been  reported  as  giving  favorable  results,  and  although  in  this  case 
the  results  for  one  or  two  years  were  very  satisfactory,  it  does  not  seem  from 
looking  over  the  case  after  a  six  year  interval  that  the  result  could  be  termed 
very  satisfactory  except  in  that  it  has  probably  prolonged  the  life  of  the  child. 

Dr.  Brennemann  :  I  cannot  speak  with  authority  as  to  the  results  of 
splenectomy  in  these  conditions.  In  my  experience  Gaucher's  and  Banti's  dis- 
eases are  extremely  infrequent  in  children.  I  think  von  Jaksch's  disease  should 
be  put  into  a  different  class.  I  am  surprised  that  splenectomy  should  be  con- 
sidered in  connection  with  von  Jaksch's  disease.  I  have  seen  a  great  many  cases 
with  the  typical  picture  of  von  Jaksch's  disease.  I  have  always  thought  of  them 
as  a  secondary  anemia,  not  at  all  a  primary  splenic  condition.  I  think  the 
spleen  in  those  cases  ought  not  to  be  removed  because  it  does  no  good,  both 
because  the  condition  is  not  due  to  the  spleen  and  because  the  great  majority 
of  the  cases  get  well  without  splenectomy.  To  me  von  Jaksch's  disease  is  a 
pronounced  anemia,  with  or  without  marked  increase  in  the  white  cells,  with 
myelocytes  and  a  very  large  spleen,  and  secondary  to  some  usually  unascertain- 
able  condition. 

Dr.  Abt  :  When  one  speaks  of  von  Jaksch's  anemia  he  thinks  of  it  as  a 
disease  of  the  whole  blood  making  tissues.  I  should  like  to  ask  Dr.  Bartlett 
if  he  has  removed  the  spleen  in  any  of  these  cases  and  what  result  he  has  had, 
especially  on  the  blood  picture. 

Dr.  Morse  :  I  am  surprised  that  von  Jaksch's  disease  was  spoken  of  as 
being  sub  judice;  I  thought  it  was  hanged,  drawn  and  quartered  long  ago.  I 
supposed  that  von  Jaksch's  disease  was  settled  for  all  time.  It  seems  to  me  that 
we  ought  not  to  think  of  von  Jaksch's  disease  as  an  entity.  It  is  simply  a  severe 
secondary  anemia  which  has  associated  with  it  enlargement  of  the  spleen  and 
some  enlargement  of  the  liver  and  lymph  nodes.  The  leukocytosis  and  the  size 
of  the  spleen  vary.  Some  years  ago  I  showed  that  there  was  no  relation 
between  the  size  of  the  spleen  and  the  condition  of  the  blood.  Banti's  disease 
and  Gaucher  s  disease  are  extremely  rare  in  infants,  while  secondary  anemia  with 
enlargement  of  the  spleen  is  a  common  condition.  The  severe  type  is  not  as 
common,  however,  as  it  was  twenty  years  ago.  The  tendency  is  to  get  well. 
I  know  a  man  20  years  of  age  who  still  has  an  enlarged  spleen,  but  the  enlarged 
spleens  of  secondary  anemia  in  children  mostly  become  reduced  in  size  to 
about  normal.  If  you  operate  on  that  type  of  baby  you  will  kill  it.  I  feel 
that  I  have  saved  a  certain  number  of  babies'  lives  by  keeping  the  surgeon  out 
of  the  abdomen  and  giving  the  babies   fresh  air  and  good   food. 

Dr.  Hess  :  There  is  one  therapeutic  measure  which  has  not  been  mentioned. 
I  have  in  mind  a  severe  case  of  purpura  lasting  for  some  years  where  every- 
thing had  been  tried,  perhaps  seven  or  eight  transfusions.  Every  few  months 
the  child  developed  purpuric  manifestations  so  that  one  thought  that  sooner  or 
later  he  would  die  from  hemorrhage.  Some  years  ago  I  suggested  that  the 
spleen  be  removed  under  such  conditions,  the  operation  being  preceded  by  a  blood 
transfusion.  In  this  case  this  was  done  and  the  result  was  good  for  a  short 
time  ;  for  a  half  year  the  child  was  benefited.  There  is  reason  to  believe  that 
there  is  a  relationship  between  some  purpuric  conditions  and  the  spleen,  but  it 
is  only  in  extreme  cases  that  splenectomy  may  be  resorted   to. 

Dr.  Heiman  :  No  less  a  person  than  Escherich  came  to  von  Jaksch  when 
clinical  microscopy  was  in  its  infancy  and  said  he  could  not  make  the  diagnosis 
of  von  Jaksch's  disease  and  for  that  reason  he  regarded  these  cases  as  cor- 
responding to  the  leukemias.  He  recognized  that  von  Jaksch's  disease  was  not 
a  true  leukemia  and  called  it  pseudoleukemia  infantum  to  differentiate  it   from 
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pseudoleukemia  of  the  adult,  or  Hodgkin's  disease.  When  we  see  these  cases  of 
pseudoleukemia  infantum  they  impress  us  as  borderline  cases  of  rickets,  tuber- 
culosis or  lues.  I  believe  we  cannot  put  them  under  tuberculosis  because  they 
do  not  respond  to  the  tuberculin  test,  and  the  Wassermann  test  excludes  lues, 
so  they  still  retain  their  name,  and  the  only  thing  we  can  give  v.  Jaksch  credit 
for,  is  for  first  calling  attention  to  the  fact  that  this  condition  was  not  micro- 
scopically  speaking  leukemia. 

Dr.  Bartlett  :  Dr.  Morse  has  very  kindly  answered  Dr.  Brennemann's  ques- 
tion and  has  saved  me  the  necessity  of  doing  so.  If  I  had  had  the  wide  years 
of  experience  that  Dr.  Morse  has  had  I  might  have  assailed  von  Jaksch's  dis- 
ease as  vigorously  as  Dr.  Morse  has  done,  but  not  having  had  such  experience 
I  simply  made  the  remark  that  von  Jaksch's  disease  might  not  be  an  entity. 
However,  the  criteria  for  splenectomy  still  stand.  We  make  the  decision  to 
remove  the  spleen  by  the  secondary  anemia,  enlargement  of  the  spleen,  and  by 
failure  of  the  anemia  to  respond  to  the  therapeutic  test  of  blood  transfusion. 


THE    DIAGNOSIS    OF    TUBERCULOSIS     IN    CHILDHOOD 
CHARLES     HEXDEE     SMITH 

NEW      YORK 
INCIDENCE 

There  is  widespread  belief  among  the  physicians  of  this  country 
that  practically  all  children  are  infected  with  tuberculosis  before  adoles- 
cence, and  that,  since  the  infection  is  so  nearly  universal,  a  positive 
skin  reaction  has  no  diagnostic  significance  after  early  infancy.  This 
has  been  taught  medical  students  largely  as  the  result  of  the  work 
of  Hamburger  and  others  in  Vienna,  which  is  notoriously  the  most 
tuberculous  city  in  Europe.  This  view  has  been  questioned  by  only 
a  very  few  writers  in  America,  and  their  findings  are  distinctly  at 
variance  with  it.  It  is  necessary  that  we  should  know  the  facts  in 
this  matter,  because  of  their  tremendous  practical  bearing  on  diagnosis 
and  treatment. 

If  all  children  were  infected  with  tuberculosis  at  a  relatively  early 
age,  then  it  would  be  of  no  great  importance,  since  we  know  that  it  is. 
fatal  to  only  a  small  number  after  infancy.  But,  if  comparatively  few 
are  infected  during  childhood,  then  it  is  extremely  important  to  recog- 
nize the  presence  of  infection,  and  to  care  for  these  children  in  order 
to  prevent  the  later  development  of  active  and  serious  disease.  It  is 
probable  that  much,  if  not  all,  adult  tuberculosis  dates  back  to  an 
infection  in  childhood.  We  ought  to  know  when  this  infection  begins, 
so  that  we  may  be  on  constant  watch  over  every  child  who  harbors 
the  tubercle  bacillus  before  the  damage  becomes  extensive. 

The  accompanying  figure  shows  graphically  the  incidence  of  infec- 
tion with  tuberculosis  as  determined  by  the  percentage  of  positive  skin 
reactions  on  series  of  children  in  different  parts  of  the  world.1  The 
European  figures  are  taken   from  cases  reported  prior  to  1913. 

These  statistics  are  not  very  recent,  but  agree  very  closely  on  the 
percentage  of  positive  reactions  found. 

The  American  series  reported  by  Veeder  and  Johnson  -  from  St. 
Louis,  and  of  Gittings  and  Donnelly  3  from  Philadelphia  are  the  most 
recent  that  we  have  in  this  country. 


1.  Jeanneret,  L. :  Rev.  med.  de  la  Suisse  rom.  33:  371*1913. 

2.  Am.  J.  Dis.  Child.  9:  478  (July)  1915. 

3.  Arch.   Pediat.  38:  78.  1921. 
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There  is  a  very  close  correspondence  in  these  up  to  the  age   of 

9  years,  after  which  the  difference  is  somewhat  greater.  This  may 

he  due  to   the   fact  that   there   were   relatively   few  older  children  in 
these  series. 


INCIDENCE      OF        TUBERCULOSIS 


YEARS       I 


8         9        lO       11         12       15 


The  cases  forming  the  New  York  series,  reported  for  the  first  time 
here,  are  taken  from  consecutive  discharges  from  the  Children's 
Medical  Division  of  Bellevue  Hospital  during  the  last  six  months. 
This  is  a  fair  cross-section  of  the  population  of  this  part  of  the  city, 
for  only  a  small  proportion  of  the  children  are  acutely  ill  enough  to 
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suppress  the  reaction.  Each  child,  soon  after  admission,  has  a  von 
Pirquet  test  and  also  an  intradermal  of  Vioo  mg-  O.  T.  If  the  reaction 
is  negative  or  doubtful,  a  second  intradermal  has  been  done  with  Vio 
mg.  It  is,  therefore,  evident  that  this  series  should  show  incidence  of 
tuberculosis  even  more  accurately  than  those  which  depend  on  a  single 
von  Pirquet  test. 

There  is  a  very  even  distribution  through  the  age  groups  in  this 
series  as  shown  by  Table  1. 


TABLE     1. —Tuberculin     Reactions 


Number 

of  Cases 

Ages 

Von  Pirquet 
Positive: 

Intradermal 
Positive 

Von  Pirquet 

Negative; 

Intradermal 

Positive 

Von  Pirquet 
Negative; 

Intradermal 
Negative 

Percentage 

of 

Positive 

Reactions 

o —  6  mos 

•; 

7 

123 

8.27 

6  mos.—  1  yr. 

2 

3 

73 

6.4 

1  yr.  —  2  yrs. 

4 

1 

81 

5.8 

2  yrs.—  3  yrs. 

3  yrs.—  4  yrs. 

•2 
4 

4 

1 

45  j 
38  ( 

11.7 

4  yrs.—  .">  yrs. 

5  yrs.—  6  yrs. 

3 
5 

1 
o 

25  1 

22  \ 

19.0 

6  yrs.—  7  yrs. 

7  yrs.—  8  yrs. 

7 
7 

9 

3 

34  I 
21   J 

32.6 

8  yrs.—  9  yrs. 

9  yrs.— 10  yrs. 

4 

8 

29  ? 
20  S 

34.6 

10  yrs.— 11  yrs. 

11  yrs.— 12  yrs. 

6 

8 

S 
9 

24  I 
19  S 

42.0 

12  yrs.— 13  yrs. 

r; 

4 

U 

42.0 

Total  (703  eases) 

68 

67 

568 

18.5 

The  surprising  fact  brought  out  is  the  low  percentage  of  positive 
reactions,  which  is  more  remarkable  since  these  children  come  from 
the  poorest  class  in  New  York  City.  This  is  about  what  has  been 
observed  for  several  years  in  our  routine  work.  At  first,  we  attributed 
this  to  the  uncertainty  of  the  tuberculin  or  of  the  technic,  when  the 
von  Pirquet  alone  was  done.  The  use  of  the  intradermal  test  has 
shown  a  larger  percentage  of  infection,  but  not  nearly  as  high  as  in 
the  European  cities  and,  indeed,  is  considerably  lower  than  in  the 
other  American  series.  From  a  study  of  Table  1,  it  is  impossible  to 
avoid  the  conclusion  that  tuberculosis  is  much  less  prevalent  in  America 
today  than  in  Europe.  The  difference  in  time  may  explain  part  of 
this  discrepancy  since  there  is  much  less  tuberculosis  than  there  was 
twenty  or  even  ten  years  ago. 

The  importance  of  the  early  diagnosis  of  tuberculosis  in  childhood 
cannot, be  exaggerated.     By  watching  children  closely  and  making  the 
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diagnosis  at  the  outset,  we  have  our  greatest  chance  to  stamp  out  the 
disease.  The  incidence  is  certainly  diminishing  as  shown  by  the 
statistics  of  the  number  of  cases  infected,  the  death  rate  and  necropsy 
findings.  It  is  mainly  by  attacking  the  early  cases  in  childhood  that  we 
can  conquer  the  disease  in  its  last  stronghold. 

Tuberculous  children  do  wonderfully  well  if  they  are  treated  care- 
fully. They  may  do  very  badly  if  neglected.  The  smoldering  ember 
in  a  lymph  node  may  be  extinguished  entirely  if  the  child's  natural 
resistance  is  improved.  It  may  easily  burst  into  an  active  blaze,  if 
lowered  resistance  offers  proper  fuel,  and  may  extend  rapidly  to  nearbv 
structures — or  send  a  brand  to  distant  parts  causing  irreparable  damage. 

The  difficulty  in  early  diagnosis  lies  in  the  fact  that  tuberculosis  is 
shown  more  by  general  than  by  local  symptoms  or  physical  signs.  The 
true  incipient  stage  in  childhood  is  during  the  period  when  there  is  only 
a  small  lesion  which  gives  almost  no  focal  symptoms.  The  primary 
focus  in  the  lung  or  elsewhere  is  insignificant,  as  a  rule,  and  the  disease 
becomes  mainly  lymphatic  at  a  very  early  stage.  To  wait  until  the 
lung  is  reinvolved  by  extension  from  the  lymph  nodes  is  usually  too 
late.  While  real  pulmonary  tuberculosis  is  rarely  seen,  except  in 
infancy,  it  is  rapidly  fatal  when  it  does  occur.  To  save  life  we  must 
make  the  diagnosis  before  lung  signs  appear. 

The  use  of  the  term  ''tuberculous  infection"  as  opposed  to  "tuber- 
culous disease"  is  dangerous,  because  it  lulls  the  physician  into  a  false 
sense  of  security,  especially  if  he  thinks  that  all  children  are  infected 
and  that  it  does  not  amount  to  much  anyway.  Tuberculous  infection 
always  means  disease — at  some  time,  past  or  present,  active,  latent,  or 
cured — and  it  is  so  difficult  to  be  sure  that  the  disease  has  been  cured, 
that  the  distinction  between  "infection"  and  "disease"  can  rarely  be 
made  with  accuracy.  In  this  paper  no  such  distinction  is  made  between 
these  terms. 

Cooke  and  Hempleman  4  introduce  a  new  term  into  the  nomenclature, 
"masked  juvenile  tuberculosis."  They  include  under  this  term  children 
who  have  no  manifest  disease,  medical  or  surgical,  but  who  do  have 
positive  skin  reactions,  often  a  positive  complement  fixation  and  clinical 
evidences  of  tuberculosis  in  some  obscure  locality,  usually  the  bronchial 
nodes.  They  found  about  80  per  cent,  positive  complement  fixations 
in  "manifest"  tuberculosis  and  73  per  cent,  in  the  "masked"  group: 


4.  Cooke  and  Hempleman:  Am.  Rev.  Tuberc.  4:  660.  \920. 
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It  seems  to  me  that  the  diagnosis  is  merely  "masked"  by  its  difficulty 
and  that  the  new  term  is  undesirable.  Dunn's  5  view  regarding  infants 
may  well  be  applied  to  older  children : 

"Physicians  should  recognize  that  an  infant  is  tuberculous  or  it  is  not.  If 
there  is  one  tubercle  bacillus  or  the  smallest  tuberculous  lesion  within  the  body, 
the  infant  is  tuberculous.     *  *     If  the  lesion  is  latent,  inactive,  it   is  better 

than   if   the   infant   had   meningitis,  but   to   the   infant    it   is   none  the   less    dan- 
gerous." 

DIAGNOSIS 

In  considering  any  child,  with  tuberculosis  in  mind,  we  must  answer 
three  questions:  (1)  Has  the  child  been  infected?  (2)  Is  the  disease 
active,  latent  or  cured?     (3)  What  is  the  site  and  extent  of  the  disease? 

The  answer  to  the  first  question  is  given  by  the  various  tuberculin 
reactions.  With  the  exception  of  the  child  too  sick  to  react  either  from 
an  overwhelming  infection  with  tuberculosis  or  from  some  intercurrent 
illness,  this  answer  may  be  considered  a  fairly  reliable  one. 

The  induction  of  a  general  febrile  reaction  by  subcutaneous  injection 
of  tuberculin  is  to  be  avoided  as  dangerous,  since  it  may  start  into 
activity  a  latent  lesion.  The  Calmette  and  Morro  tests  have  generally 
been  abandoned. 

Of  all  the  local  tuberculin  reactions,  the  von  Pirquet  has  been 
retained  in  common  use.  It  has  many  advantages,  it  is  almost  painless, 
requires  no  preparation  of  the  tuberculin  and  no  especial  instruments, 
since  the  scarification  may  be  done  with  a  knife,  borer,  needle  or 
toothpick.  Its  chief  disadvantage  is  that  it  is  somewhat  unreliable. 
Just  as  a  vaccination  may  not  take  at  the  first  attempt,  so  the  von 
Pirquet  reaction  may  fail  because  of  an  error  in  technic.  The  scarification 
may  not  be  deep  enough,  or  too  deep,  and  the  resulting  trauma  may 
give  a  reaction  which  confuses  the  reading.  The  child  may  wipe  the 
tuberculin  off  unless  a  dressing  is  applied,  or  it  may  be  absorbed  by 
the  clothing.  If  the  tuberculin  does  not  remain  in  contact  with  the  cells 
of  the  deeper  layer  of  the  skin  long  enough,  it  will  not  excite  a  reaction. 
There  is  a  waste  of  time  in  waiting  for  the  tuberculin  to  dry,  which 
it  does  slowly  on  account  of  the  glycerin  it  contains. 

The  technic  is  important.  A  great  many  false  results  are  obtained 
by  careless  methods.  It  is  best  to  use  two  scarifications  and  one 
control.  The  unreliability  of  the  reaction  is  shown  by  the  fact  that 
frequently  one  scarification  will  react  and  the  other  will  fail  to  do  so. 


5.  Dunn:  Am.  J.  Dis.  Child.  21:  187   (Feb.)   1921. 
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If  only  one  were  used  in  these  cases,  a  false  reading  would  be  made. 
The  removal  of  the  epidermis  by  the  borer  and  scratch  methods  each 
have  their  advocates.  The  twist  scarification  with  a  borer  may  leave 
a  small  mark,  but  rarely  for  long  and  it  is  better  for  general  use.  If 
a  scratch  is  made,  it  ought  never  to  be  over  one  quarter  of  an  inch, 
as  a  severe  reaction  of  the  vesicular  or  necrotic  type  occasionally  results 
and  a  long  scratch  may  mean  a  large  scar.  The  reaction  should  be  read 
after  forty-eight  hours  and  again  after  four  and  seven  days. 

The  intradermal  test  of  Mantoux  has  many  advantages  over  the 
von  Pirquet.  We  have  done  both  reactions  on  all  ward  cases  at 
Bellevue  for  about  two  years.  For  several  months  we  have  discarded 
the  von  Pirquet  in  the  Outpatient.  Department  and  use  the  intradermal 
test  only. 

The  technic  is  simple.  Each  Mondav  morning  the  intern  makes 
up  two  solutions :  (1)1:  5,000,  or  1/10  c.c.  Old  Tuberculin  to  500  c.c. 
physiologic  sodium  chlorid  solution;  (2)  1:1,000,  or  1/10  c.c.  Old 
Tuberculin  to  100  c.c.  physiologic  sodium  chlorid  solution.  He  puts 
this  into  small  sterile  bottles  which  are  kept  on  ice.  The  dilute 
solution  kept  thus  will  remain  active  for  many  weeks,  but  we  make 
the  dilutions  each  week  as  an  extra  precaution. 

The  test  is  made  by  injecting  a  small  drop  ( from  1  20  to  1/10  c.c.) 
into  the  skin  not  under  it,  with  a  tuberculin  syringe  and  a  fine  needle 
( from  26  to  28  gage). 

The  dosage  is  easily  calculated. 

1  c.c.  of  1  :  1 .000  Solution  =  0.001      gm.=  1  mg. 

1/10  c.c.  of  1 :  1,000  Solution  =  0.0001  gm.=  1  1/10  mg. 
1/10  c.c.  of  1  :  5,000  Solution  =  0.00002  gm.=  1  1/50  mg. 
1/20  c.c.  of  1 :  5,000  Solution  =  0.00001  gm .=  1  1/100  mg. 

The  first  test  is  always  made  with  1/100  mg.  (1/20  c.c.  of  the 
1:5,000  solution).  Apparently,  the  size  of  the  dose  is  not  important 
since  1/20  c.c.  of  the  1  :  5,000  solution  will  usually  give  exactly  the  same 
size  reactions  as  1/20  of  the  1 :  1,000  solution. 

We  have  been  retesting  all  negative  cases  with  1/10  c.c.  of  the 
1 :  100,  or  1/10  mg.,  and  have  had  a  very  small  number  of  positive 
reactions  on  later  tests  when  the  first  was  negative. 

The  advantage  of  the  smaller  dose  is  that  with  it  there  is  little 
danger  of  a  general  reaction.  Two  years  ago.  when  we  were  trying  out 
various  strengths  to  find  what  was  the  weakest  solution  which  would 
give  reliable  reaction,  one  child  of  3  years  was  given  a  drop  of  1 :  2,000, 
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1  :  3,000  and  1  :  4,000  solutions.  This  gave  somewhat  over  1/10  mg. 
and  the  child  had  a  general  reaction  with  typical  temperature  curve. 
(The  same  phenomena  may  occur  with  a  von  Pirquet  which  is  scarified 
over  a  wide  area.)  Stronger  solutions  which  require  a  dose  smaller 
than  1/20  c.c.  are  unsafe,  because  it  is  impossible  to  avoid  giving  a 
larger  dose  than  is  intended  at  times,  since  the  point  of  the  needle,  the 
markings  on  the  barrel  and  the  joint  between  needle  and  barrel  cannot 
all  be  watched  at  once.  Practically,  one  learns  the  size  of  bleb  which 
1/10  and  1/20  c.c.  will  make  and  judges  by  that  rather  than  by 
watching  the  piston  and  markings. 

The  reaction  varies  in  intensity  like  all  local  tuberculin  reactions. 
Whether  the  intensity  of  the  reaction  is  a  measure  of  the  amount  of 
infection,  or  the  patient's  resistance,  or  merely  his  skin  irritability,  is 
still  to  be  determined.  It  is  impossible  to  see  many  of  these  reactions 
without  feeling  that  the  large  reactions  mean  either  more  extensive  or 
more  active  disease. 

There  is  rarely  any  doubt  in  reading  the  reaction.  In  the  wards, 
they  are  read  daily  for  five  days,  marked  positive  or  negative,  and  if 
positive,  a  rough  sketch  of  the  size  of  the  reaction  is  made  on  the  chart. 
This  eliminates  the  factor  of  the  judgment  of  the  person  reading  the 
reaction.  Since  this  plan  has  been  adopted  there  have  been  fewer 
doubtful  readings.  If  there  is  an  erythema  as  large  as  the  initial  bleb 
after  forty-eight  hours,  the  result  is  called  positive.  The  small  trauma, 
caused  by  the  needle,  must  not  be  called  a  reaction.  Occasionally, 
a  small  hemorrhage  is  confusing  and  may  require  a  repetition  of  the 
test.  In  the  Outpatient  department,  the  children  are  told  to  return 
after  two  or  three  days.  The  reaction  is  rarely  evanescent,  so  that  if 
it  is  positive  on  the  second  day,  it  will  usually  remain  so  many  days. 
The  severe  reactions  may  reach  two  or  three  inches  in  diameter,  with 
marked  induration  and  occasionally  vesiculation,  hemorrhage  and 
sloughing,  as  has  occurred  also  two  or  three  times  in  the  severe  von 
Pirquets.  Salt  solution  controls  were  used  for  a  time,  but  it  does 
not  seem  necessary  to  use  a  control  as  a  routine.  Bass  6  found  that 
the  broth  used  in  making  tuberculin  never  gave  a  reaction.  The  control 
complicates  the  technic  and  makes  necessary  an  added  needle  puncture. 

Table  2  shows  the  relative  value  of  the  von  Pirquet  and  intradermal 
tests.  The  totals  of  the  first  two  columns  show  that  sixty-eight  cases 
gave  a  positive  reaction  to  both  tests  and  that  sixty-seven  more  gave  a 
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positive  intradermal  but  failed  to  react  to  the  von  Pirquet.  In  other 
words,  the  intradermal  has  been  just  twice  as  reliable  as  the  von 
Pirquet  in  our  hands.  These  tests  are  made  with  all  possible  care 
and  the  reactions  are  checked  up  by  several  members  of  the  staff  in 
every  instance.  This  difference  in  the  two  tests  has  been  noted  for 
the  entire  time  during  which  both  have  been  used,  so  that  it  cannot 
be  put  down  to  personal  equation  or  errors  in  technic. 

ACTIVITY     OF     DISEASE 

Granted  that  a  tuberculin  reaction  shows  tuberculosis  at  some  time 
(past  or  present) — the  second  question  is  to  determine  whether  or 
not  the  disease  is  active.  Activity  of  tuberculosis  must  be  judged  by 
the  signs  of  toxemia.  These  are  fever,  languor,  malnutrition,  anemia, 
hypertrichosis. 

Fever  in  childhood  does  not  mean  a  rectal  temperature  of  99  or 
99.2  F.  Pediatrists  are  familiar  with  this  fallacy,  but  the  general 
practitioner  often  forgets  the  difference  between  adults  and  children. 
An  irregular  rectal  temperature  which  exceeds  100  or  100.5  F.,  espe- 
cially if  it  runs  to  101  or  102  F.,  in  the  absence  of  a  well  defined 
cause,  should  suggest  tuberculosis.  Exceptionally  a  child  may  have  an 
afternoon  temperature  of  100  or  101  F.  for  a  long  time  with  repeatedly 
negative  tuberculin  reactions,  a  steady  gain  in  weight,  and  with  no 
signs  or  symptoms  of  other  than  perfect  health,  but  such  cases  should 
be  regarded  with   suspicion. 

The  time  of  the  rise  of  temperature  varies.  Although  usually  in 
the  late  afternoon,  it  may  be  postponed  until  evening,  midnight,  or 
even  early  morning  hours.  A  child  who  had  tuberculous  peritonitis 
recently  under  observation  had  no  fever  whatever  between  7  a.  m.  and 
9  p.  m.  for  weeks  at  a  time,  but  reached  102  to  104  F.  between  11  or 
12  p.  m.  and  3  a.  m.  each  night. 

Many  of  the  symptoms  which  attract  attention  are  due  to  the 
fever.     Anorexia  may  be  the  only  complaint. 

Night  sweats  are  relatively  infrequent  in  children  even  with  wide 
excursions  of  temperature,  and  may  come  from  other  causes — com- 
monly too  much  bedding. 

Languor  is  a  symptom  frequently  seen.  The  mother  complains  that 
the  child  wants  to  sit  around  all  day  and  has  no  energy  or  ambition. 
Changes  in  disposition,  crossness  and  irritability  may  be  noted.  A 
peculiar  "droopy"  look  is  common,  and  with  the  pallor,  long  lashes, 
bright  eyes  and  undernutrition,  gives  the  child  an  aspect  which  is 
characteristic. 
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Malnutrition. — That  active  and  advanced  tuberculosis  causes 
emaciation  is  a  commonly  accepted  fact.  That  malnutrition  may  be 
the  only  outstanding  sign  of  activity  is  less  well  understood.  Many 
of  the  patients  in  the  Bellevue  Nutrition  Class  have  shown  no  dis- 
coverable cause  for  their  malnutrition  except  a  strongly  positive  skin 
reaction.  Some  of  these  children  are  our  most  difficult  problems — 
for  with  good  homes,  excellent  care  and  food,  they  cannot  be  made  to 
gain  weight,  although  other  children  in  the  family  do  well  under  the 
same  conditions.  They  may  be  without  fever.  The  weight  sometimes 
remains  stationary  for  a  year  or  two,  or  there  may  be  a  net  loss  during 
the  active  stage  of  the  tuberculous  infection,  no  matter  how  small 
the  focus. 

Growth  of  Hair  is  stimulated  by  an  active  tuberculosis,  especially 
on  the  forearms,  arms  and  back.  Long  lashes  proverbially  suggest 
tuberculosis.  The  hypertrichosis  remains  after  the  disease  has  ceased 
to  be  active.  It  is  not  a  pathognomonic  sign,  as  it  may  be  caused  by 
any  long  illness  or  chronic  ill  health,  such  as  a  slow  recovery  from 
mastoiditis,  empyema,  etc.  Whether  this  takes  place  through  the  effect 
of  toxins  on  some  endocrine  gland  or  directly  on  the  skin,  is  beside  the 
point.  The  fact  is  sufficient  that  hypertrichosis  before  puberty  gives 
rise  to  a  suspicion  of  tuberculosis,  and  deserves  further  investigation. 
The  influence  of  heredity  must  also  be  considered,  for  certain  families 
are  abnormally  hairy. 

If  a  child  is  well  nourished  and  continues  to  gain  at  a  normal  rate, 
if  he  has  no  irregular  fever  and  is  apparently  in  good  health,  it  is 
safe  to  say  that  he  has  no  active  disease.  With  a  marked  skin  reaction 
he  will  bear  close  watching,  however,  for  a  latent  lesion  may  flare  up 
at  any  time  after  any  slight  illness.  The  tendency  for  this  to  happen 
after  measles  and  whooping  cough  must  always  especially  be  borne  in 
mind. 

SITE     OF     THE     DISEASE 

The  diagnosis  of  the  site  of  the  lesion  offers  greatest  difficulty.  One 
can  be  perfectly  certain  that  a  child  has  a  tuberculous  focus,  active 
or  latent,  but  not  be  able  to  localize  it.  It  is  necessary  to  remember 
the  pathology  of  the  disease.  There  is  probably  always  a  small  original 
focus  in  the  lung  or  elsewhere,  but  this  does  not  persist  as  an  important 
or  recognizable  factor.  The  lymph  nodes  are  involved  early  and 
remain  the  main  foci  in  most  cases.  When  the  cervical  nodes  are 
involved,  the  diagnosis  is  relatively  easy.     The  mesenteric  nodes  are 
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less  accessible,  but  the  bronchial  nodes,  which  are  the  most  commonly 
involved,  are  beyond  the  reach  of  most  methods  of  detection.  When 
the  lung  is  re-involved  by  extension,  the  lesion  is  usually  in  the  hilus 
region,  and  the  signs  come  out  around  the  nipple  region  or  in  the 
axilla.  Examination  of  the  lungs  will  almost  never  disclose  the  signs 
recognized  as  incipient  signs  in  adults  (apical  rales,  dulness,  changes 
in  breath  and  voice  sounds). 

Mistakes  are  often  made  in  diagnosing  other  chronic  lung  conditions 
as  tuberculosis.  In  New  York,  pulmonary  fibrosis,  with  or  without 
bronchiectasis,  is  seen  more  often  than  pulmonary  tuberculosis  in 
childhood.  Many  of  the  children  with  bronchiectasis  are  sent  to 
tuberculosis  sanitariums,  even  with  negative  tuberculin  tests. 

The  signs  of  bronchial  node  involvement  are  obscure.  Percussion 
of  the  interscapular  region  and  vertebral  column  will  give  dulness,  it 
is  true,  in  a  certain  number  of  cases.  The  upper  limit  of  pulmonary 
resonance  in  this  region  varies  considerably  in  different  children,  but 
may  be  much  lower  than  normal  when  there  are  large  nodes  in  the 
mediastinum.  Few  of  us  will  hesitate  to  admit  that  we  can  not 
percuss  small  nodes  through  the  vertebral  column.  Marked  asymmetry 
of  the  dulness  in  the  interscapular  region  is  always  suggestive.  Both 
light  and  heavy  percussion  should  be  tried ;  the  former  gives  the  most 
satisfactory  results. 

Visible  or  slightly  dilated  thoracic  veins  are  frequently  seen  in 
children  with  and  without  mediastinal  abnormality.  They  are  only 
markedly  dilated  when  the  obstruction  is  considerable. 

Tenderness  over  the  spines  of  the  vertebrae  and  Eustace  Smith's 
sign  have  been  of  no  value  in  my  hands. 

D'Espine's  sign  is  referred  to  with  increasing  frequency  in  papers 
on  tuberculosis  in  children,  yet  it  is  still  little  understood  by  physicians 
in  general.  The  technic  of  eliciting  it  has  not  been  standardized,  nor 
have  we  had  a  generally  accepted  method  of  recording  it.  The  sign 
has  been  studied  long  enough  to  come  into  more  general  use,  for  it  is 
not  especially  difficult  to  elicit,  and  is  just  as  important  as  any  other 
physical  signs  in  the  chest.  The  condition,  as  described  by  D'Espine,7 
is  as  follows: 

Over  the  trachea,  that  is  over  the  cervical  and  upper  dorsal  spinous 
processes,   a   whispered   "three"   or  thirty-three"   has   a   bronchial    (or 


7.  D'Espine,  A.:  Arch,   de  nied.  d  enf.,  December,   1904;  Bull,  de   l'Acad.   de 
med.  (July  23)   1507,  p.  58;  Brit.  M.  J.  2:  1136,  1910. 
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rather  tracheal)  character.  Below  this  the  whisper  is  vesicular. 
D'Espine  is  commonly  misquoted  as  stating  that  the  change  is  normally 
at  the  seventh  cervical  vertebra.  The  line  of  transition  between 
the  vesicular  and  bronchial  whisper  usually  takes  a  "Y"  shape  extending 
from  about  the  middle  of  the  clavicle  over  the  root  of  the  neck  and 
joining  over  one  of  the  upper  dorsal  spines.  In  this  study  it  has 
been  found  that  children  show  the  change  as  low  as  the  third  or  fourth 
dorsal  spine  with  no  discoverable  sign  of  disease  and  with  negative 
skin  reactions.  Any  condition  within  the  mediastinum  which  increases 
the  conductivity  of  the  structures  between  the  trachea  and  vertebral 
column  will  cause  a  tracheal  whisper  to  be  transmitted  to  a  lower 
level  than  in  the  normal  chest.  The  normal  space  behind  the  trachea 
is  a  narrow  one  and  it  takes  but  a  small  change  in  density  of  structure 
here  to  increase  the  sound  transmission. 

There  are  certain  essentials  in  eliciting  this  sign  and  we  have  adopted 
a  definite  method. 

A  quiet  room  is  desirable.  The  sign  cannot  be  easily  heard  where 
there  is  noise  such  as  people  talking  or  walking  about.  The  average 
dispensary  room,  therefore,  is  distinctly  not  well  suited  for  detecting 
this   sign. 

The  child  must  whisper  well,  therefore  must  be  three  or  four 
years  old,  although  some  will  not  whisper  properly  before  five  or  six. 
He  may  count  "one,  two,  three,"  "thirty-three,"  or  say  "three  trees." 
In  infants,  the  expired  breath  sound,  or  the  cry  must  be  used.  In  some 
infants  the  breath  sounds  change  sharply  in  character  from  tracheal 
to  vesicular,  and  the  sign  can  then  be  made  out,  but  in  others  it  cannot 
be  elicited. 

The  posture  of  the  child  is  important.  He  should  sit  or  stand  with 
the  spine  erect,  with  the  head  bent  slightly  forward  so  as  to  make  the 
cervical  spine  follow  the  general  curve  of  the  upper  dorsal  vertebrae. 
This  throws  the  dorsal  spines  into  greater  prominence  and  facilitates 
the  examination.  It  is  most  important  to  have  a  uniform  posture  for 
all  children  because  there  may  be  a  variation  of  one  or  two  vertebrae 
with  a  change  of  position  of  the  head  and  neck. 

In  eliciting  the  sign,  one  should  listen  first  over  the  midcervical 
region  to  get  the  character  of  the  tracheal  whisper  in  this  particular 
child,  then  over  the  low  dorsal  to  get  the  character  of  the  vesicular 
whisper.  The  quality  of  each,  of  course,  varies  to  a  considerable 
extent  in  different  children.  It  is  best  to  start  above  and  go  down 
over  the  spines  until   the  tracheal   whisper  ceases,  marking  the  level : 
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then  starting  below,  move  the  stethoscope  up  until  a  tracheal  sound 
appears.  There  will,  of  course,  be  one  position  of  the  stethoscope 
where  the  sound  is  mixed  and  it  is  necessary  to  move  up  and  down 
until  the  exact  line  of  transition  is  found.  After  the  line  of  transition 
over  the  vertebral  spines  is  found,  it  is  well  to  trace  this  line  laterally 
so  as  to  get  the  exact  boundary  of  the  area  of  tracheal  whisper.  While 
this  line  usually  forms  a  "V,"  it  is  often  distorted  by  irregular 
deviations  in  the  direction  of  the  large  bronchi.  Any  great  extension 
downward  and  laterally  along  the  bronchus  is  suggestive  of  disease 
in  that  region.  The  tracheal  whisper  may  disappear  at  the  second 
or  third  spine  and  reappear  lower  down  over  one  or  two  spines. 

In  a  small  number  of  children  there  is  no  sharp  line  of  change,  but 
a  gradual  transition  from  tracheal  to  vesicular  whisper.  In  these,  the 
sign  cannot  be  determined  at  all.  Some  children  whisper  so  poorly 
or  make  queer  sounds  which  are  transmitted  and  make  the  sign 
worthless.  With  these  exceptions,  this  sign  is  one  which  can  be  made 
out  by  anyone  with  a  very  little  practice. 

The  quality  of  the  tracheal  whisper  is  the  real  test,  not  the 
loudness  of  the  sound  heard.  There  is  a  postphonal  tracheal  "E  E  E" 
which  is  characteristic  in  most  cases,  and  it  is  the  disappearance  of  this 
sound  which  gives  us  our  dividing  line.  In  counting  the  vertebrae, 
there  is  occasionally  difficulty  in  deciding  which  is  the  seventh  cervical 
(vertebra  prominens).  When  there  are  two  markedly  prominent 
vertebra,  the  lower  of  the  two  is  usually  the  seventh  cervical. 

It  would  be  very  much  better  to  describe  this  sound  as  "tracheal 
whisper  to  the  first  or  second  or  third  dorsal  vertebra,"  rather  than 
to  say  "D'Espine  sign,  positive  or  negative."  We  might  as  well  say 
the  apex  impulse  of  the  heart  is  positive  or  negative.  There  has  been 
so  much  confusion  in  the  exact  point  at  which  the  transition  normally 
takes  place  that  all  figures  which  are  given  for  this  sign  must  be 
interpreted  in  the  light  of  what  each  writer  considers  as  positive  or 
negative. 

Howell s  found  the  change  rarely  as  high  as  the  seventh  cervical, 
commonly  at  the  first  or  second  dorsal  and  frequently  as  low  as  the 
third  dorsal. 

Stoll,9  in  several  admirable  papers,  first  brought  the  sign  to  general 
attention  in  America.     He  has  demonstrated  conclusively  by  roentgen 


8.  Howell:  Am.  J.  Dis.  Child.  10:  90  (July)   1915. 

9.  Stoll,  H.  F.:  Am.  J.  M.  Sc.  110:83,  1911;  114:333,   1912;   148:369,  1914; 
10:  183,  1915;  Brit.  M.  J.  2:  291,  1912. 
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ray  and  necropsy  that  several  cases  in  which  marked  D'Espine  signs 
were  found  presented  one  or  more  enlarged  tuberculous  lymph  nodes 
between  the  trachea  and  vertebral  column. 

It  is  obvious  that  any  condition  which  increases  the  size  of  the 
lymph  nodes,  or  the  density  of  the  lung  will  transmit  the  sound  from 
the  trachea  more  distinctly  than  in  the  normal  condition.  There  may  be 
infiltration  of  the  lung  around  the  hilus,  fibrosis  or  pneumonia.  The 
lymph  node  enlargement  may  be  simple  (in  acute  respiratory  infections 
or  chronic  asthma)  or  due  to  syphilis,  Hodgkin's  disease,  leukemia, 
tumors,  etc.  By  far  the  most  common  cause  is  tuberculosis  of  the 
lymph  nodes  or  adjacent  lung. 

The  value  of  D'Espine's  sign  has  been  much  questioned. 

Morse  10  studied  a  series  of  666  private  cases,  and  concluded  that 
in  only  forty  cases  did  the  whisper  extend  below  the  first  dorsal  spine. 
Fifty  per  cent,  of  these  were  "probably  not  tuberculous."  No  mention 
is  made  of  the  skin  reaction.  No  other  writer  has  reported  a  series 
corresponding  to  this. 

Balyeat  n  studied  several  hundred  children  with  regard  to  D'Espine's 
sign.  He  considers  the  sign  as  positive  if  below  the  seventh  cervical 
in  children  under  3  years,  below  the  first  dorsal  between  3  and  5 
years,  and  below  the  third  dorsal  in  children  over  5  years.  Why  these 
levels  were  assumed  as  normal  is  not  stated.  Thirty-seven  per  cent. 
of  his  patients  showed  a  "positive"  D'Espine.  Since  the  study  was 
in  a  tuberculosis  clinic,  it  is  presumed  that  these  were  all  tuberculous 
patients,  though  no  mention  is  made  of  the  skin  reactions.  He  con- 
cludes that  a  positive  D'Espine  in  a  poorly  nourished  child  is  usually 
evidence  of  tuberculous  infection  of  the  hilum. 

Much  r-  believes  that  the  normal  transition  line  depends  on  the 
age  of  the  child.    He  gives  the  following : 

Up  to  7  years  the  change  is  at  the  seventh  cervical ;  7-8  years  the 
change  is  at  the  first  dorsal;  8-12  years  the  change  is  at  the  second 
dorsal ;  at  15  the  change  is  at  the  third  dorsal.  Anything  below  these  is 
abnormal. 

The  cases  reported  have  not  shown  any  correspondence  to  these 
figures. 

A  series  of  cases  studied  in  regard  to  the  diagnosis  of  tuberculosis 
has  been  collected  during  the  last  nine  years  from  St.  Luke's  Hospital, 


10.  Morse,  J.  L. :  Am.  J.  Dis.  Child.  11:  276  (April)   1916. 

11.  Balyeat,  R.  M. :  J.  A.  M.  A.  76:988  (April  9)  1921. 

12.  Much:   Tuberculosis  of  Children.   McMillan,   1921. 
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Yanderbilt  Clinic,  Bellevue  Hospital  and  from  private  practice.  A 
preliminary  report  based  on  about  eighty  cases  from  the  Yanderbilt 
Clinic  (which  are  included  here)  was  read  with  Dr.  H.  L.  Bibby  at 
the  New  York  Academy  of  Medicine  in  1915. 

These  children  have  been  studied  with  greater  or  lesser  thorough- 
ness according  to  the  possibilities  of  the  different  circumstances  under 
which  they  were  observed.  All  have  been  subjected  to  one  or  more 
von  Pirquet  tests,  and  during  the  latter  part  of  the  study  intradermal 
tests  were  made  in  each  case.  Nearly  all  have  been  examined  with  the 
roentgen  ray.  The  ages  range  from  3  to  15  years,  but  most  of  the 
children  have  been  between  6  and  12. 

Table  2  shows  the  relation  of  the  D'Espine's  sign  to  the  tuberculin 
reaction. 

TABLE    2. — Relation    of    D'Espine's    Sign    to    Tuberculin    Reaction 


Tuberculin  Reaction 


D'Espine's  Sign 

VII   Cervical  spine 

I  Dorsal  spine 

II  Dorsal  spine 

III  Dorsal  spine 

IV  Dorsal  spine 

V  Dorsal  spine 

VI   Dorsal  spine 

VII   Dorsal  spine • 

VIII   Dorsal  spine 


Positive 

Negative 

2  cases 

4  cases 

23  cases 

•24  cases 

79  cases 

64  cases 

59  cases 

63  cases 

65  cases 

26  cases 

47  cases 

9  cases 

65  cases 

12  cases 

17  cases 

3  cases 

3  cases 

0  cases 

360  eases 

•205  cases 

It  is  evident  from  a  study  of  the  column  with  negative  tuberculin 
reactions  that  the  majority  (74  per  cent.)  showed  a  tracheal  whisper 
to  the  first,  second  or  third  dorsal  vertebra.  In  a  moderate  number 
of  cases  (13.5  per  cent.)  the  change  was  at  the  fourth  dorsal.  Only 
11.5  per  cent,  had  a  D'Espine  below  the  fourth  dorsal  spine. 

On  the  other  hand,  of  the  series  having  positive  tuberculin  reactions, 
55  per  cent,  gave  a  D'Espine  below  the  third  dorsal,  and  36  per  cent, 
below  the  fourth  dorsal. 

The  distribution  by  cases  is  about  even  in  the  two  columns  at 
the  first,  second  and  third  dorsal,  but  below  this  the  positive  tuberculin 
column  shows  a  heavy  preponderance  over  the  negative. 

There  were  twenty-four  children  with  negative  reactions  who  gave 
a  D'Espine  below  the  fourth  dorsal  spine.  Table  3  shows  that  there 
was  some  other  intrathoracic  condition  in  most  of  these,  which  would 
account  for  this. 
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When  the  tuberculin  reaction  was  negative,  there  was  usually  a 
very  good  explanation  for  changes  in  the  whisper  transmission,  such 
as  swelling  of  the  bronchial  nodes  due  to  general  bronchitis  of  the 
sibilant  type  (usually  a  chronic  condition),  syphilis,  Hodgkin's  disease, 
lung  changes — fibrosis,  etc. ;  or  spinal  deformity  causing  an  altered 
relation  between  the  trachea  and  vertebral  column.  The  few  remain- 
ing cases  were  observed  only  for  a  short  time  and  had  only  a  single 
von  Pirquet  test.  For  this  reason  they  might  have  been  excluded 
from  the  series  with  good  reason.  A  number  of  similar  children 
showing  a  low  D'Espine  and  a  single  negative  von  Pirquet  proved  to 
be  positive  to  the  intradermal  test,  so  that  in  them  the  D'Espine  was 
more  accurate  than  the  von  Pirquet. 

TABLE  3. — Tuberculin  Ri  m  hons — Negative  ;  D'Espine  to  Dorsal 

Vertebra 

Dorsal    Vertebra 

, * ,        Total 

Diagnosis  V  VI  VII  Cases 

Pulmonary  fibrosis ..1  3 

Recent  pneumonia ..  11 

Sibilant  bronchitis 3 


General  adenopathy 1 

Hodgkin's  disease ..  1 

Syphilis 2 

Spinal  deformity ..  1 

No  cause  found 5  4 


Of  these  9,  one  negative  von  Pirquet  only  5 

Malnutrition 2 

Hypertrichosis - 

Roentgen  ray  suspicious ..                       1 


Of  the  twenty-six  negative  tuberculin  cases  with  a  D'Espine  to  the 
fourth  dorsal  spine,  two  had  a  pulmonary  fibrosis;  one  a  chronic 
bronchitis ;  one  a  marked  cervical  adenitis.  Of  the  remaining  twenty- 
three,  eight  were  well  nourished,  healthy  children;  fifteen  were  from 
the  nutrition  class — underweight  from  various  causes.  Most  of  these 
twenty-three  cases  had  two  or  more  von  Pirquet  tests  and  one  or  two 
intradermals,  all  negative.  From  Table  2  it  is  evident  that  a  D'Espine 
sign  to  the  fourth  dorsal  vertebra  points  to  tuberculosis  or  other  intra- 
thoracic trouble  in  the  ratio  of  65:  26  or  nearly  3:1.  But  a  D'Espine 
to  this  level  was  found  in  a  small  number  of  cases  in  whom  no  cause 
could  be  demonstrated,  and  with  persistently  negative  reactions. 

It  will  be  noted  that  a  considerable  number  of  cases  positive  to 
tuberculin  show  a  D'Espine  only  to  the  first,  second  or  third  dorsal 
(45  per  cent,  of  positive  cases).    This  merely  means  that  although  these 


Smith  :    Diagnosis  of  Tuberculosis  261 

children  had  tuberculosis  somewhere  in  the  body,  it  did  not  happen 
to  be  so  situated  as  to  alter  the  normal  transmission  of  the  tracheal 
whisper,  in  other  words,  a  high  D'Espine  does  not  rule  out  tuber- 
culosis.    It  is  one  of  the  signs  which  has  no  significance  when  negative. 

Table  4  shows  that  age  played  no  part  in  the  variation  of  the  level 
to  which  the  tracheal  whisper  was  transmitted  in  this  series.  It  gives 
the  average  age  and  the  extremes  of  age  found  in  each  of  the  groups 
shown  in  Table  2.  There  is  no  correspondence  to  the  figures  of  Balyeat 
or  Much  in  any  way. 

From  this  study  it  seems  fair  to  conclude  that  a  tracheal  whisper 
heard  down  to  the  third  dorsal  spine  means  nothing  abnormal.  When 
heard  over  the  fourth  spine  there  is  likely  to  be  some  intrathoracic 
condition  which  has  altered  the  whisper  transmission,  although  there 

TABLE    4. — Tuberculin     Reaction 


Tuberculin  Reaction 

Pos 

litive 

Negative 

Average  Age, 

Extremes, 

Average  Age, 

Extremes, 

D'Espine  to 

Tears 

Years 

Years 

Years 

VII   Cervical 

8 

8 

11 

11 

I  Dorsal 

8.6 

4-12 

8 

5-14 

II   Dorsal 

9.25 

2-14 

8.9 

3-13 

III   Dorsal 

8.6 

4-12 

9 

2-14 

IV  Dorsal 

8.5 

3-12 

9.2 

4-13 

V  Dorsal 

9.2 

3%-13y2 

7 

4-15 

VI  Dorsal 

8.25 

2V2-13 

8 

6-11 

VII   Dorsal 

8.75 

6-13 

7.5 

5-  8 

VIII   Dorsal 

10 

8-14 

are  a  few  cases  in  which  this  cannot  he  demonstrated.  A  D'Espine 
sign  below  the  fourth  dorsal  points  strongly  to  tuberculosis  unless  some 
other  good  cause  can  be  found. 

The  Roentgen  Ray  as  a  Diagnostic  Aid. — The  roentgen  ray  is  one 
of  our  greatest  diagnostic  aids  but  it  leads  to  many  mistakes  and  mis- 
apprehensions. In  the  first  place,  the  plates  must  be  studied  by  the 
clinician  himself  and  compared  with  the  history  and  physical  signs. 
One  who  depends  on  the  printed  report  of  another's  opinion  of  what  he 
thinks  he  sees,  will  lose  most  of  the  value  of  the  roentgen  ray.  Too 
much  is  usually  expected  in  the  way  of  shadows  of  bronchial  nodes. 
The  most  definite  and  active  case  may  show  little  because  the  nodes 
involved  lie  behind  the  central  shadows  of  the  sternum,  heart  and 
great  vessels.  Too  much  weight  is  also  placed  on  the  changes  in  the 
hilus  shadows,  which  have  a  very  wide  variation  in  normal  chests, 
in  size,  shape  and  density.     The  distinctness  of  the  pulmonary  "mark- 
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ings"  depends  more  upon  the  excellence  of  the  picture  or  on  peri- 
bronchial changes  due  to  chronic  bronchitis,  influenza,  early  fibrosis 
than  upon  tuberculosis.  It  is  easy  to  mislead  one's  self  by  adding 
together  outlines  to  make  a  large  node  or  even  a  cavity.  Stereoscopic 
plates  will  show  this  error. 

There  are  positive  findings  in  many  plates  which  are  definite. 

1.  Real  hilus  infiltration  extending  out  some  distance  into  the 
lung  or  even  to  the  pleura  and  giving  either  mottled  or  solid  shadows 
are  always  strongly  suggestive. 

2.  Interlobar  plastic  pleurisy,  or  other  pleural  thickenings,  small 
amounts  of  fluid,  especially  if  interlobar,  all  point  to  tuberculosis. 

3.  Large  scalloped  shadows  alongside  the  upper  sternum  or  around 
the  hilus  shadows  may  mean  really  large  masses  of  nodes.  These 
are  rare. 

4.  The  most  constant  finding,  the  most  significant  one  in  children 
with  positive  tuberculin  reactions,  is  the  presence  of  small,  dense, 
round  or  oval  shadows,  from  2  to  5  mm.  in  diameter,  outside  the  hilus 
shadow,  along  the  main  bronchi  or  scattered  through  the  lung.  These 
are  very  seldom,  if  ever,  seen  in  children  with  negative  skin  reactions. 
They  usually  represent  small  lymph  nodes  in  or  along  the  bronchial 
wall  or  small  fibrous  or  calcified  areas  of  tuberculosis.  These  small 
shadows  go  regularly  with  a  low  D'Espine.  They  are  not  large  enough 
to  influence  the  whisper  transmission,  but  they  serve  as  indicators 
of  the  probability  of  large  nodes  behind  the  central  shadow. 

5.  Consolidation,  with  or  without  cavity,  is  seen  in  the  advanced 
cases.  Care  must  be  taken  not  to  mistake  fibrosis  with  bronchiectasis 
for  tuberculosis,  and  unless  the  sputum  contains  bacilli,  the  differen- 
tiation is  not  always  easy. 

SUMMARY 

1.  The  diagnosis  of  tuberculosis  must  be  suspected  in  any  child 
who  shows  any  of  the  following  symptoms:  (1)  Languor,  lack  of 
energy,  irritability;  (2)  pallor;  (3)  undernutrition  or  failure  to  gain 
at  the  average  rate;  (4)  hypertrichosis,  and  (5)  irregular  fever. 

2.  The  presence  of  infection  is  determined  by  the  skin  reactions. 
(1)  A  single  negative  von  Pirquet  should  never  be  accepted  as  final, 
but  it  should  be  repeated  at  least  once.  (2)  The  intradermal  test  is 
twice  as  sensitive  as  the  von  Pirquet  and  is  better  for  routine  use.  Its 
single  disadvantage  lies  in  making  up  the  dilutions. 

The  activity  is  determined  by  the  observation  of  the  temperature 
and  weight  curve.  The  site  is  determined  by  a  careful  physical 
examination  and  roentgen  ray. 
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Tuberculosis  should  be  diagnosed  before  the  lungs  are  involved. 
The  disease  is  nearly  always  lymphatic  in  childhood.  The  bronchial 
nodes  are  the  most  common  site. 

Interscapular  and  vertebral  dulness  are  important,  if  present. 
Asymmetry  in  the  upper  level  of  pulmonary  resonance  is  always 
suggestive.  D'Espine's  sign  is  the  only  easily  elicited  physical  sign 
of  bronchial  node  involvement.  It  should  be  recorded  not  as  "positive" 
or  "negative,"  but  the  level  of  the  disappearance  of  the  tracheal  whisper 
should  always  be  noted.  If  the  level  of  change  is  below  the  third  or 
fourth  dorsal  vertebra,  there  is  probably  some  abnormal  condition  in 
the  mediastinum  or  lungs,  and  this  is  most  commonly  tuberculosis. 

The  roentgen  ray  cannot  be  depended  on  to  show  tracheobronchial 
nodes.  Small  dense  shadows  along  the  main  bronchi  are  more  signifi- 
cant than  variations  in  the  hilus  shadow  itself.  (When  these  small 
shadows  are  present,  there  is  probably  tracheobronchial  node  disease 
also.) 

Tuberculosis  infection  ought  not  to  be  differentiated  from  tuber- 
culous disease  for  there  always  has  been  disease  at  some  time.  It  may 
be  latent,  or  even  cured,  but  a  tuberculous  child  always  needs  watching, 
and  more  than  ordinary  care. 

DISCUSSION 

Dr.  Talrot  :  I  wonder  whether  Dr.  Smith  has  any  records  in  this  group  as 
to  whether  these  children  had  whooping  cough.  I  have  made  a  series  of  obser- 
vations during  and  after  whooping  cough  showing  very  marked  enlargement  of 
the  tracheobronchial  lymph  nodes  by  the  roentgen  ray  and  some  showed  much 
more  markedly  than  Dr.  Smith  has  indicated  here.  These  to  all  external 
appearances  are  very  well  developed  children. 

Dr.  Brennemann:  There  is  one  precaution  that  should  be  taken  when  one 
gets  a  series  of  negative  von  Pirquet  reactions.  Some  years  ago  Dr.  Gibson 
and  I  did  some  work  on  the  clinical  evidence  of  tuberculosis  in  relation  to 
phlyctenular  disease.  We  ran  a  series  in  which  the  tuberculin  reactions 
were  positive  and  strong;  then  we  had  quite  an  unbroken  series  of  negative 
reactions.  We  then  got  a  new  supply  of  tuberculin  from  another  source  and 
went  over  the  same  cases  and  they  were  all  positive.  We  saw  a  representative 
of  the  first  firm  and  told  him  our  experience.  He  said  they  were  recalling  all 
the  tuberculin  belonging  to  that  lot  as  it  was  inactive  for  some  reason.  When 
one  gets  negative  reactions  wmere  one  would  expect  positive  reactions,  control 
tests  with  a  different  tuberculin  should  be  made,  and  all  tuberculin  should  be 
controlled  by  testing  it  on  an  individual  who  gives  a  positive  reaction. 

Dr.  Lucas  :  I  want  to  call  attention  to  another  condition  besides  whooping 
cough  which  may  give  rise  to  D'Espine's  sign,  and  that  is  a  low  grade  influenza 
infection.  In  quite  a  large  series  of  cases  of  that  kind  we  found  the  same 
picture  Dr.  Smith  has  described  with  the  D'Espine  positive  below  the  fourth 
and  extending  down  to  the  seventh  or  eighth  dorsal  vertebra,  with  a  negative 
von  Pirquet  reaction  and  yet  a  positive  clinical  picture  and  all  the  clinical  symp- 
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toms.  The  children  ran  a  temperature  for  a  long  period  just  as  in  an  active 
tuberculosis.  The  differentiation  of  the  condition  from  tuberculosis  was  very 
difficult.  So  D'Espine's  sign  is  present  not  only  in  whooping  cough  cases  which 
are  prolonged  but  also  in  influenza  cases.  I  think  the  point  of  calcified  glands 
at  the  root  is  important.  That  is  the  point  on  which  I  place  my  differential 
diagnosis  and  is  to  be  emphasized  as  well  as  the  positive  D'Espine  sign  and  the 
von  Pirquet  reaction. 

Dr.  Porter  :  In  San  Francisco  we  have  been  interested  for  many  years  in 
studying  the  D'Espine  sign.  At  the  time  of  the  meeting  of  the  American 
Medical  Association  in  San  Francisco,  a  clinic  was  held  and  this  sign  was 
demonstrated.  Personally,  I  believe  it  is  a  very  valuable  and  much  neglected 
addition  to  our  clinical  methods.  I  should  like  to  say  that  there  is  no  question 
about  the  level  at  which  one  should  consider  D'Espine's.  sign  to  be  suggestive 
of  some  change  in  the  mediastinal  contents.  I  have  never  found  D'Espine's 
sign  below  the  fifth,  and  rarely  below  the  fourth  dorsal  vertebra,  when  there  was 
not  some  definite  pathologic  mediastinal  change.  The  position  of  the  patient  is 
important  in  determining  the  point  at  which  the  sign  is  heard.  Dr.  Smith  says 
he  makes  the  examination  with  the  patient  in  the  erect  position.  We  seat  our 
patients  with  the  back  flexed  and  the  head  bent  forward.  Then  we  usually  find 
the  lower  limit  of  pectoriloquy  at  about  the  fifth  dorsal  vertebra.  It  is  an 
advantage  to  use  the  same  position  in  all  patients  in  order  that  one  may  have 
a  constant  error.  The  points  of  Dr.  Talbot  and  Dr.  Lucas  are  well  taken. 
There  are  many  other  conditions  besides  tuberculosis  that  give  a  definite 
whispered  pectoriloquy  as  low  as  the  seventh,  eighth  or  ninth  vertebra.  There 
is  another  point,  namely,  that  the  roentgen  ray  in  these  cases  may  give  a  most 
misleading  piece  of  clinical  evidence.  Dr.  Smith  has  pointed  out  the  only 
valuable  data  to  be  had  from  the  roentgen  ray  so  I  shall  not  say  anything  fur- 
ther, but  I  will  say  that  the  mere  presence  of  the  D'Espine  sign,  unless  other 
evidence  is  present,  should  not  lead  one  to  consider  the  child  pathologic  and  a 
fit  subject  for  treatment  for  tuberculosis  of  the  bronchial  glands.  Dr.  Smith 
disagrees  on  one  point,  which  is  that  in  the  position  we  use  it  is  almost  always 
possible  to  percuss  dulness  over  the  same  space  that  permits  whispered  pec- 
toriloquy to  be  heard. 

Dr.  Fleischner:  While  it  is  true  that  in  most  children  the  transmission  of 
the  whispered  voice  may  be  normally  present  down  to  the  fourth  dorsal  vertebra, 
there  can  be  no  question  but  that  there  is  a  certain  group  in  whom  this  trans- 
mission is  abnormal  when  heard  below  the  second  dorsal  vertebra.  This  state- 
ment can  be  confirmed  by  the  fact  that  following  rest  and  suitable  hygienic 
measures  in  suspected  children,  the  transmission  of  the  whispered  voice  dis- 
appears between  the  second  and  fourth  dorsal  vertebra  as  a  child  returns  to 
normal  health. 

Dr.  Gittings  :  A  diagnosis  of  the  early  lesions  of  tuberculosis  on  physical 
grounds  alone  practically  is  impossible  in  many  instances.  This  is  particularly 
true  of  children.  The  tuberculin  tests  represent  the  percentage  of  infections, 
but  it  is  difficult  to  explain  the  clinical  fact  that  we  see  so  little  tuberculosis 
between  the  ages  of  four  and  fourteen.  Possibly  it  may  depend  on  the  small 
size  of  the  dose  of  bacilli  in  the  primary  infection.  The  primary  focus  heals 
without  special  treatment  and  protects  the  child,  at  least  throughout  the  period 
of  childhood.  Among  3,000  admissions  to  the  medical  service  at  the  Children's 
Hospital,  Philadelphia,  of  children  over  2  years  of  age,  only  1.8  per  cent,  were 
diagnosed  as  clinical  tuberculosis  during  their  stay  in  the  hospital.  This  cer- 
tainly indicates  that  the  diagnosis  of  tuberculosis  after  two  years  of  age  rarely 
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can  be  made  with  certainty.  On  the  other  hand  I  feel  strongly  that  many  cases 
of  malnutrition  are  dependent  on  actual  disease  in  the  bronchial  and  mesenteric 
glands  that  cannot  be  definitely  proved. 

Dr.  Hamil:  Some  years  ago  I  reported  a  fairly  large  series  of  cases  in 
which  I  applied  three  tests  simultaneously,  the  Calmette.  the  Moro  and  the  von 
Pirquet.  One  point  of  interest  in  the  series  was  that  the  reactions  to  the  von 
Pirquet  were  almost  identical  with  the  reactions  to  the  Calmette  test,  which  seems 
to  me  to  indicate  that  the  von  Pirquet,  if  properly  done,  is  as  accurate  as  the 
Calmette,  and  I  think  we  are  prepared  to  admit  that  a  positive  Calmette  test  is 
a  pretty  fair  indication  of  the  existence  of  tuberculosis.  What  Dr.  Smith  has 
said  in  regard  to  defective  technic  in  the  application  of  the  von  Pirquet  as  a 
reason  for  the  infrequency  of  positive  reactions  is  correct.  There  must  be  a 
sufficiently  long  exposure  of  the  scarification  and  the  scarification  must  be  suf- 
ficiently deep,  but  not  so  deep  as  to  cause  bleeding.  The  interpretation  of  the 
result  is  also  important.  There  may  be  very  little  redness  but  definite  indura- 
tion, especially  in  meningitic  and  advanced  cases.  I  am  willing  to  agree  that 
the  intradermal  method  has  some  advantages ;  it  does  not  necessitate  the  exposure 
after  scarification  nor  the  application  of  a  protective  covering.  In  the  series 
of  cases  in  which  we  applied  the  several  tests  we  were  working  with  the  institu- 
tional children  among  whom  it  was  expected  that  the  number  of  positive  reactions 
would  be  high ;  we  did  not  report  our  results  as  an  indication  of  the  incidence 
of   tuberculosis   in   child  life  in   general. 

Dr.  Smith  :  I  think  that  anything  which  gives  an  inflammatory  reaction  in 
the  lung,  whether  it  is  whooping  cough  or  influenza,  or  any  condition  that  gives 
peribronchial  infiltration,  may  give  a  D'Espine  sign.  One  must  rule  out  other 
lung  conditions  before  making  a  diagnosis  of  tuberculosis  on  the  D'Espine  sign 
alone.  Tuberculin  must  be  tested  out  frequently  on  known  cases.  I  do  not 
think  I  disagree  with  Dr.  Porter  entirely  as  to  the  value  of  percussion.  I  think 
a  great  deal  of  value  attaches  to  percussion  and  that  it  often  gives  positive 
findings,  but  it  is  not  easy  to  teach  a  young  man  to  percuss  lightly  and  to  elicit 
the  more  delicate  shades  of  dulness.  It  is  comparatively  easy  to  learn  to  elicit 
D'Espine's  sign,  however.  It  can  be  learned  in  one  lesson  and  learned  accu- 
rately. The  tuberculin  reaction  does  not  show  that  the  child  has  been  infected. 
The  old  differentiation  between  "infection"  and  "disease"  is  a  dangerous  one 
and  should  not  be  made.  A  child  who  has  a  tuberculous  infection  may  not  have 
active  disease,  yet  he  should  be  cared  for  as  though  the  disease  were  active. 
A  great  many  inaccurate  and  misleading  reports  or  roentgen-ray  examina- 
tions of  the  chest  are  made.  At  one  time  in  twenty-five  cases  we  got  the  answer 
from  the  roentgenologist  that  the  hilus  shadows  were  increased,  and  all  were 
negative  to  tuberculin.  I  think  the  D'Espine  sign  is  a  most  valuable  sign,  is 
easy  to  elicit,  and  has  been  too  long  overlooked.  It  should  not  be  recorded  as 
positive  or  negative  but  as  "tracheal  whisper"  to  the  third,  fourth  or  fifth  dorsal 
vertebra  as  the  case  may  be.  The  important  thing  is  to  know  where  the  transi- 
tion takes  place. 
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Interest  in  child  welfare  has  been  much  stimulated  by  the  reports 
of  the  recent  draft  examinations  which  showed  from  35  to  40  per  cent, 
of  American  youth  unfit  for  military  service,  unfit  on  account  of  physi- 
cal disability  which  in  the  vast  majority  of  cases  had  its  origin  in  early 
life.  In  addition  to  the  millions  thus  rejected  at  the  outset,  thousands 
with  minor  defects  passed  the  recruiting  tests,  but  once  admitted  to  the 
army  were  subjected  to  surgical  operation  or  developmental  training 
in  an  effort  to  render  them  fit  for  service.  The  natural  reaction  of  the 
public  to  these  revelations  has  been  an  increasing  demand  for  more 
thorough  study  of  the  physical  condition  of  children  throughout  the 
country ;  for  even  the  public  realize  what  the  medical  profession  has 
long  known,  that  many  of  the  conditions  revealed  by  the  draft  exami- 
nations were  present  and  remediable  in  early  life.  The  public  like- 
wise realize  that  if  we  as  a  nation  wish  to  improve  our  stock,  wish  to 
prevent  a  recurrence  of  the  above  figures,  we  must  attack  the  unfortu- 
nate conditions  at  their  source :  in  infancy  and  childhood  ;  finally,  the 
public  look  to  the  medical  profession  to  indicate  how  this  may  be  done, 
to  point  out  the  practical  steps  by  which  large  numbers  of  infants  and 
children  may  be  studied,  their  nutrition  and  general  condition  improved. 
To  meet  this  demand,  pediatricians  turn  naturally  to  infant  welfare 
and  to  the  medical  inspection  of  schools,  seeing  in  these  two  move- 
ments the  most  promising  ways  of  reaching  the  millions  of  infants  and 
children  in  need  of  "preventive  pediatrics."  This  paper  deals  with  the 
medical  inspection  of  schools,  discussing  some  of  its  general  principles 
and  describing  a  specific  application  of  those  principles. 

There  are  two  distinct  phases  of  medical  inspection  of  schools :  con- 
tagious, aiming  at  the  control  of  communicable  disease;  developmental, 
seeking  the  proper  growth  and  development  of  the  individual  child. 

The  contagious  part  of  the  work  aims  to  protect  the  school  com- 
munity from  communicable  disease  by  the  early  detection  and  prompt 
isolation  of  cases  of  such  disease.     For  this  purpose,  there  should  be 
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dailv  inspection  of  pupils  in  the  grade  schools  by  teachers  and  school 
nurse  or  physician.  Inspection  of  high  school  pupils,  while  desirable, 
is  not  so  necessary,  children  of  this  age  being  less  susceptible  to 
contagion. 

Three  groups  of  pupils  should  be  watched :  the  "incipients,"  pupils 
apparently  coming  down  with  illness ;  "returning  absentees,"  pupils 
coming  back  after  an  absence  of  three  or  four  days :  "exposures," 
pupils  recently  exposed  to  contagious  disease.  The  grade  teacher 
should  make  a  brief  inspection  of  her  class  every  morning,  and  report 
to  the  principal  any  pupils  falling  into  the  first  two  groups ;  such  cases 
are  in  turn  reported  by  the  principal  to  the  school  physician  or  nurse 
at  the  regular  morning  visit,  examined  by  this  medical  officer  and 
excluded  or  retained  in  school  as  the  case  may  be  ;  in  arriving  at  this 
decision,  the  safety  of  the  school  community  is  the  main  consideration, 
the  convenience  of  the  individual  pupil  of  secondary  importance :  if 
there  be  any  doubt  as  to  the  nature  of  a  suspected  illness,  the  pupil 
in  question  should  be  promptly  excluded  from  school.  At  times  of  an 
epidemic,  unusual  care  should  be  exercised ;  the  medical  officers  them- 
selves should  then  visit  the  different  grade  rooms. 

Inspection  of  the  second  group,  "returning  absentees,"  is  for  the 
purpose  of  detecting  children  returning  prematurely  after  attacks  of 
such  infections  as  tonsillitis,  unrecognized  or  mild  diphtheria,  varicella, 
scarlet  fever,  influenza  and  the  common  "cold" ;  these  constitute  a 
large  group  and  are  a  prolific  source  for  spreading  disease.  Recoveries 
from  scarlet  fever  and  from  diphtheria  should  be  watched  with  special 
care ;  children  recovered  from  scarlet  fever  should  not  return  to  school 
until  six  weeks  after  the  onset  of  the  disease  and  until  desquamation, 
discharges  from  ears  or  glands  have  ceased.  Those  recovered  from 
diphtheria  should  not  return  until  two  cultures  from  nose  and  throat 
with  an  interval  of  two  days  between  have  been  negative. 

Management  of  the  third  group,  the  "exposures,"  constitutes  a  dif- 
ficult problem.  The  general  principle  should  be  to  protect  the  school 
community,  with  the  minimum  loss  of  time  to  the  individual.  Recently 
there  has  been  a  trend  toward  a  more  rational  management  of  this 
question.  There  is  a  growing  tendency  to  shorten  the  time  of  exclu- 
sion in  certain  diseases  with  a  long  incubation,  e.  g..  measles,  mumps, 
varicella.  As  the  large  majority  of  exposures  do  not  succumb  for  ten 
or  twelve  days,  it  seems  safe  to  allow  them  to  attend  school  for  at  least 
a  week  after  exposure,  provided  that  date  is  definitely  fixed;  they  are 
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then  excluded  for  say,  ten  days,  at  the  end  of  which  time  they  may 
return  to  school.  By  this  plan,  the  pupil  loses  perhaps  only  one  week 
of  school,  or  at  most  seven  to  eight  days,  instead  of  the  three  weeks 
usually  lost.  Freeman  pointed  out  the  possibilities  of  this  arrangement 
in  1913.  I  can  myself  testify  to  its  safety  from  experience  in  a  large 
city  school.  It  must  be  emphasized,  however,  that  the  plan  applies  only 
to  "exposures"  to  a  disease  with  a  long  incubation  period.  Exposures 
to  diseases  with  a  short  or  indefinite  incubation  period,  e.  g.,  diphtheria, 
scarlet  fever  and  pertussis,  should  be  excluded  at  once,  to  return  at 
varying  times:  in  case  of  scarlet  fever  after  ten  days  if  removed  from 
home,  not  until  the  original  case  is  released  from  quarantine  if  not 
removed  from  home ;  in  case  of  diphtheria  after  five  days  and  two  neg- 
ative cultures  from  nose  and  throat  if  removed  from  home,  not  until 
the  original  case  is  released  from  quarantine  if  not  removed  from 
home ;  in  cases  of  pertussis  after  twenty-one  days.  The  Schick  test 
should  also  be  applied  to  pupils  exposed  to  diphtheria  and  to  the 
"positives"  immunizing  doses  of  antitoxin  should  be  given,  and  later 
perhaps  toxin-antitoxin  mixtures. 

The  success  of  these  measures  for  early  detection  depends  to  a 
large  degree  upon  the  vigilance  of  the  grade  teacher  in  watching  her 
charges;  she  should  be  familiar  with  the  early  manifestations  of 
measles  and  of  varicella,  with  a  red  throat,  swollen  glands  and  the 
common  "cold."  It  is  a  most  promising  sign  for  the  future  that 
instruction  in  health  matters  is  assuming  an  increasing  importance  in 
our  normal  school.  The  school  physician  will  find  it  profitable  to  spend 
time  demonstrating  to  teachers  the  appearance  of  early  signs  of  sick- 
ness. He  has  at  his  disposal  a  large  clinic  for  the  teaching  of  "preven- 
tive pediatrics";  he  should  utilize  it  to  the  full. 

The  function  of  the  school  in  the  control  of  communicable  disease 
is  thus  early  detection :  once  detected  the  enforcement  of  quarantine 
involves  the  police  powers  of  the  local  board  of  health ;  it  goes  with- 
out saying  that  there  should  be  most  hearty  cooperation  between  these 
two  municipal  departments,  school  and  health. 

Important  as  is  the  contagious  side  of  inspection  in  schools,  espe- 
cially in  cities,  the  developmental  part  of  the  work  is  likewise  neces- 
sary. It  is  the  necessity  of  broadening  this  physical  study  of  children 
that  has  impressed  itelf  upon  pediatricians,  especially  those  who  in 
army  service  saw  among  adults  the  evil  effects  of  the  neglect  of  such 
study  in  early  life.     It  is  more  complex  than  the  contagious  branch  of 
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the  work ;  its  successful  prosecution  involves  the  coordination  of  vari- 
ous complicated  factors  which  may  be  summed  up  in  the  child,  the 
school,  the  home. 

The  child  should  be  taught  certain  fundamental  principles  of  physi- 
ology, hygiene  and  right  living  in  order  to  take  proper  care  of  his 
body;  the  body  should  be  examined  at  regular,  stated  intervals.  The 
influences  affecting  its  growth  are  steadily  at  work,  twenty-four  hours 
a  day,  365  days  a  year,  partly  in  the  school,  partly  in  the  home ;  school 
and  home,  therefore,  should  practice  team-work,  coordination,  in  pro- 
moting the  child's  development.  It  is  the  function  of  the  school  man- 
agement to  provide  instruction  in  physiology  and  hygiene,  perhaps  with 
the  advice  of  the  school  medical  director ;  it  is  the  function  of  the 
latter  to  provide  for  the  examination  of  the  child  and  to  secure  coordi- 
nation of  home  and  school  in  promoting  the  health  of  the  body.  The 
school  physician  examines  the  child  and  reports  abnormalities  to  teach- 
ers and  parents,  urging  the  latter  to  consult  the  family  physician  for 
treatment ;  he  examines  pupils  participating  in  violent  sports  and  exer- 
cises, to  guard  against  overexertion  in  this  direction;  he  makes  special 
examinations  of  backward  and  mentally  deficient  children,  referring 
such  wherever  possible  to  a  psychopathic  institute  for  expert  advice 
and  treatment.  He  should  also  take  cognizance  of  general  conditions 
affecting  pupils'  health,  such  as  heating,  lighting,  ventilation,  sanitary 
arrangements  and  school  lunches. 

Thus  the  duties  of  the  medical  director  of  a  school  system  are  mani- 
fold, technical  and  complex.  He  should  be  preferably  a  pediatrician, 
closely  in  touch  with  children's  hospitals.  He  should  be  a  part-time 
official,  thus  having  time  for  private  practice  with  its  opportunity  of 
knowing  home  conditions.  He  should  be  closely  in  touch  with  com- 
munity organizations. 

The  successful  prosecution  of  his  plan  involves  a  varied  personnel : 
school  principals,  grade  and  physical  training  teachers,  dietitians,  school 
physicians  and  nurses.  In  addition  to  these  school  officials,  special 
mention  must  be  made  of  another  agency  contributing  to  the  success 
of  the  work:  the  group  or  groups  of  people  occupied  with  "social  ser- 
vice." The  assistance  of  these  "extra  school"  agencies  appears  to  be 
indispensable  at  present  in  the  medical  inspection  of  schools  if  the 
work  is  to  be  carried  out  in  its  entirety.  The  attitude  of  the  American 
public  toward  education  in  general  is  such  that  extremely  limited  funds 
are  available  for  school  boards  in  maintaining  the  public  schools ;  these 
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boards  cannot,  therefore,  employ  at  adequate  salaries  people  to  carry 
on  this  health  work  properly-  Other  agencies  must  be  invoked.  Fortu- 
nately, they  are  at  hand,  existent  in  most  American  cities  and  towns, 
associations  moved  by  a  civic  conscience,  with  a  desire  to  render  social 
service  to  their  fellows.  They  were  in  existence,  of  course,  before  the 
war,  but  their  number  was  greatly  increased  and  their  civic  spirit  quick- 
ened by  the  war,  and  there  is  now  happily  a  marked  desire  on  the  part 
of  many  of  them  still  to  "carry  on"  and  to  apply  their  energies  to  the 
problems  of  peace  and  reconstruction.  The  director  of  school  medical 
inspection  will  find  in  these  community  organizations  invaluable  help 
in  the  discharge  of  his  responsible  duties.  "Intraschool"  they  will  sup- 
ply "volunteer  workers"  who  will  assist  him  in  the  manifold  details  of 
the  examinations ;  "extraschool"'  they  will  supply  transportation  for 
nurse  and  pupils;  for  the  nurse  in  her  house-to-house  visiting;  for 
pupils  who  must  attend  special  clinics. 

I  have  just  completed  two  years  of  work  as  medical  director  of  the 
public  schools  in  a  suburban  town  in  Massachusetts  with  a  total  popu- 
lation of  about  9,000  and  a  school  population  of  approximately  1,600. 
The  work  has  been  prosecuted  along  the  general  lines  indicated  above. 
There  have  been  available  for  it  at  first  one,  now  two  physicians,  one 
school  nurse,  the  grade  teachers,  two  teachers  of  physical  training  and 
certain  community  organizations. 

The  contagious  side  of  the  work  has  been  slight,  with  no  severe 
epidemics.  Of  the  seven  grade  schools,  the  five  located  in  the  more 
thickly  settled  districts  have  been  visited  on  the  first  four  mornings  of 
the  week  by  either  the  school  nurse  (  Miss  Sydney  Clark)  or  myself 
and  pupils  of  the  three  groups  described  have  been  inspected.  The 
local  board  of  health  at  our  suggestion  has  only  just  adopted  regula- 
tions allowing  exposures  to  varicella,  measles  and  mumps  to  attend 
school  for  a  certain  length  of  time  after  exposure;  consequently  no 
report  can  be  made  of  the  effects  of  this  policy  in  this  particular 
locality. 

The  developmental  side  of  the  work  has  received  special  attention. 
General  examinations  have  been  made  annually  of  all  pupils  in  the 
school  system ;  special  examinations  have  been  made  of  participants  in 
football  and  basketball  and  of  backward  and  mentally  deficient  chil- 
dren ;  the  pupils  of  the  latter  group  being  sent  to  the  Boston  Psycho- 
pathic Institute  for  expert  opinion. 
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The  work  of  the  general  examinations  has  been  subdivided  between 
teachers,  school  nurses  and  school  physicians.  Much  of  the  clerical 
work,  the  weighing  and  measuring,  and  recently  the  testing  of  sight 
and  hearing,  has  been  done  by  the  grade  teachers;  the  examination  of 
the  head  and  scalp,  teeth,  spine,  posture  and  feet  by  the  school  nurse ; 
finally,  after  the  above  investigations,  the  school  physicians  (Dr. 
Augusta  Williams  for  the  older  girls,  and  myself  for  all  the  boys  and 
the  younger  girls)  have  examined  the  nose  and  throat,  teeth,  glands, 
heart,  lungs,  spine  and  feet.  All  data  of  each  pupil  are  recorded  on  a 
tabular  card  of  such  size  and  arrangement  that  one  card  will  suffice 
for  the  examinations  made  year  by  year  throughout  the  child's  school 
life,  and  thus  a  complete  record  of  his  physical  condition  be  available 
at  all  times. 
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Two  reports  of  abnormalities  have  been  made  to  parents :  one  in 
writing  by  the  examining  physician,  another  orally  by  the  school  nurse 
in  her  "follow-up"  work,  both  reports  urging  the  parents  to  consult  a 
dentist  for  the  teeth  and  the  family  physician  for  all  other  defects. 

In  addition  to  the  complete  examination  made  once  a  year,  all  pupils 
in  the  grade  schools  have  been  weighed  once  a  month,  the  records  being 
kept  for  inspection  by  the  children  themselves ;  there  is  a  set  of  scales 
in  every  school  building. 

Various  community  organizations  have  assisted  in  the  work:  the 
Social  Service  League  of  the  town,  the  local  chapters  of  the  Red  Cross 
and  of  the  Massachusetts  Tuberculosis  League,  certain  church  societies, 
the  Woman's  Club.    The  Social  Service  League  has  furnished  "volun- 
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teer  workers"  who  have  assisted  at  the  examinations ;  it  has  provided 
automobiles  for  the  school  nurse  on  her  morning  inspection  from  school 
to  school  and  on  her  house-to-house  visiting  in  "follow-up"  work;  also 
to  the  pupils  for  transportation  to  special  clinics — dental,  eye,  nose  and 
throat,  orthopedic,  psychopathic  and  nutrition ;  it  has  financed  the  estab- 
lishment and  maintenance  of  an  infant  welfare  clinic  and  a  nutrition 
class  for  older  children ;  its  two  nurses  have  cooperated  heartily  with 
the  school  nurse  in  district  visiting.  The  league  also  arranged  for  the 
appearance  of  the  "health  clown"  ("Cho-Cho")  in  two  schools  during 
the  past  year. 

The  Red  Cross  has  recently  furnished  money  to  equip  and  main- 
tain a  dental  clinic  in  one  of  the  school  buildings.     Church  societies 

TABLE    1 


Tot  Ml 


Underweight  10%  or  More  Underweight 


Year  Examined  Number  Per  Cent.  Number  Per  Cent. 

1919 1,552  605  39  248  16 

1920 1,569  878  56  300  23 


TABLE    2. 


Towns 
Florida,  Monroe,  Richmond. 

At  6  fairs 

Williamstown 

Milton,  1920 

Milton,  1919 


Total 

Per  Cent. 

10 

per  Cent,  or 

Examined 

Underweight 

more 

■  Underweight 

58 

81 

19 

1,196 

73 

29 

474 

75 

31 

1,569 

56 

23 

1,552 

39 

16 

have  furnished  material  aid  in  money,  food  and  clothing.  The  local 
hospital  is  sending  certain  children  to  a  summer  camp. 

The  results  of  the  medical  work  thus  carried  on  for  two  successive 
years  in  the  public  schools  of  an  average  American  suburban  town  are 
suggestive  and  instructive.  The  chief  interest  centers  in  the  general 
nutrition  of  the  pupils  and  in  certain  local  anatomic  defects.  In  the 
study  of  the  nutrition  the  figures  for  weight,  height  and  age  as  pub- 
lished by  the  Child  Health  Organization  of  New  York  have  been  taken 
as  a  standard  as  a  basis  for  comparison.  The  following  table  gives 
the  total  and  relative  number  of  pupils  at  all  below  average  weight  and 
of  those  10  per  cent,  or  more  below  such  average,  for  1919  and  1920. 

There  is  a  marked  increase  in  the  number  of  cases  of  malnutrition 
in  the   second   year,    1920.      I  have   no   explanation   to  give   for  this 
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increase.  In  each  year  most  of  the  weighings  were  completed  during 
the  fall  term,  before  January.  A  comparison  of  my  results  in  1920 
with  those  of  a  survey  made  at  the  same  time  by  Putnam  1  on  children 
in  western  Massachusetts  is  shown  in  Table  2. 

Putnam's  observations  were  made  on  children  living  in  rural  dis- 
tricts ;  my  own  on  suburban  children.  The  larger  number  of  malnour- 
ished children  in  the  former  (rural)  group  is  striking. 

It  is  important  to  know  at  what  age  severe  malnutrition  begins, 
and  the  effect  of  school  life  on  the  pupils  suffering  from  such  degree 
of  malnutrition.  In  a  certain  proportion  of  the  Milton  children  it 
begins  before  the  children  enter  school. 

In  1919,  20  per  cent,  of  113  children  in  the  kindergarten  were  10 
per  cent,  or  more  below  average  weight. 

In  1920,  18  per  cent,  of  106  children  in  the  kindergarten  were  10 
per  cent,  or  more  below  average  weight.  In  other  words,  about  one 
fifth  of  the  children  of  this  community  enter  the  school  system  handi- 
capped by  a  severe  state  of  malnutrition  beginning  early  in  life  before 
school  age  and  consequently  due  to  home  conditions  only. 

As  to  the  combined  effect  of  school  and  home  life  on  the  amount 
of  malnutrition,  by  constructing  curves  based  on  the  relative  number 
of  severe  cases  grade  by  grade,  we  may  observe  the  progress  of  mal- 
nutrition during  the  school  life  of  the  pupils.  The  proportion  of  these 
cases  ranges  between  15  and  20  per  cent,  up  to  the  sixth  grade,  when 
at  an  average  age  of  12  years  the  curve  rises  for  three  or  four  years, 
reaching  a  maximum  during  1919  of  24  per  cent,  in  the  tenth  grade,  at 
an  average  of  16  years,  and  during  1920  a  maximum  of  35  per  cent,  in 
the  eighth  grade,  at  an  average  age  of  14  years.  After  these  periods, 
the  curve  subsides,  ending  up  on  graduation  from  the  school  system  at 
the  end  of  the  high  school  course,  at  20  and  18  per  cent. — precisely 
where  it  began  in  the  kindergarten.  The  final  effect  of  school  life, 
therefore,  on  the  relative  number  of  cases  of  malnutrition  appears  to  be 
nil ;  but  during  the  school  course  there  is  an  increase  in  the  numbers, 
and  this  increase  takes  place  at  the  storm  and  stress  period  of  early 
puberty,  subsiding,  however,  as  that  period  subsides  with  the  complete 
establishment  of  puberty. 

The  reports  on  local  anatomic  conditions  merely  confirm  well-known 
figures :  an  appalling  number  of  cariovis  teeth  and  a  large  number  of 
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diseased  tonsils  and  adenoid  growths,  both  conditions  being  more 
marked  in  tbe  early  grades.  There  is  also  a  high  occurrence  of  wretched 
posture,  a  low  occurrence  of  actual  spinal  curvature,  a  high  proportion 
of  flatfoot,  especially  among  high  school  girls.  There  is  a  satisfactory 
absence  of  tuberculosis. 

Tbese  studies  suggest  certain  definite  lines  of  procedure :  preven- 
tion of  malnutrition  as  early  in  life  as  possible,  checking  its  progress 
in  school  life,  correction  of  physical  defects.  In  order  to  attack  the 
malnutrition  as  early  as  possible,  an  infant  welfare  clinic  has  been 
established  by  the  Social  Service  League,  whose  field  workers  are 
familiar  with  the  families  and  districts  in  which  malnutrition  is  begin- 
ning. Tbis  clinic  is  held  once  a  week  at  the  centrally  located  Public 
Library,  and  receives  pregnant  women,  infants  and  children  of  pre- 
school age  up  to  5  years.  It  is  hoped  in  this  way  to  reduce  the  number 
of  children  beginning  their  school  life  in  a  state  of  malnutrition. 

To  check  the  condition  among  the  older  children  already  in  school, 
various  steps  have  been  taken:  Families  have  been  urged  to  improve 
home  conditions  as  to  air,  food,  hours  of  work,  rest  and  recreation  of 
their  children ;  midmorning  lunches  of  milk  have  been  introduced  into 
the  grade  schools ;  a  nutrition  class  for  the  most  urgent  and  needy  cases 
has  been  started,  meeting  Saturday  mornings.  Corrective  work  as  to 
teeth,  tonsils  and  adenoids  was  instituted  several  years  ago  and  is 
proceeding  in  the  usual  way,  with  excellent  results  as  shown  by. a  dimin- 
ishing number  of  carious  teeth  and  enlarged  tonsils  in  the  upper 
grades. 

No  definite  general  results  from  all  these  procedures  can  be  reported 
at  the  present  time.  The  first  year  was  necessarily  in  the  nature  of  a 
survey  ;  the  second  has  seen  attempts  at  improvement  only  started.  An 
encouraging  feature  of  the  work,  however,  is  an  awakened  interest  on 
the  part  of  the  pupils  in  health  matters,  especially  in  the  monthly 
weighings :  there  is  a  laudable  and  widespread  ambition  to  make  the 
month's  gain.  It  seems  reasonable  to  hope  that  ultimately  the  various 
measures  instituted  will  bear  fruit. 


RESPIRATORY  INFECTIONS     IN     SCHOOLCHILDREN 
RICHARD     M.     SMITH.     M.D. 


Respiratory  infections  constitute  one  of  the  most  important  of  the 
many  factors  entering  into  the-  health  of  school  children.  This  study 
was  undertaken  in  the  hope  that  some  suggestions  might  result  as  to 
a  more  definite  means  of  combating  them.  It  has  been  unsatisfactory 
in  many  respects  from  that  point  of  view.  No  definite  line  of  attack 
can  be  suggested  from  the  evidence  at  hand.  It  has  demonstrated 
clearly  several  things,  the  most  striking  of  which  is  our  lack  of  real 
knowledge  with  reference  to  these  infections  and  the  necessity  for 
further  study. 

Illness  accounts  for  most  of  the  absences  during  the  school  year, 
and  without  regular  attendance  progress  in  studies  is  unsatisfactory. 
An  analysis  of  absences  due  to  illness  shows  that  the  most  important 
-diseases  responsible  for  absences  are  respiratory  infections.  The 
figures  in  this  connection  at  Mr.  Rivers'  Open-Air  School  for  Boys  in 
Brookline  are  shown  in  Tables  1  and  2. 

During  1917-18,  1918-1919  and  1919-1920,  out  of  a  possible  100 
per  cent,  attendance,  illness  caused  absences  of  11.62,  9.76  and  12.77 
per  cent.,  respectively.  This  was  two  to  three  times  the  percentage 
of  absences  not  connected  with  illness.  Of  the  absences  due  to  illness, 
respiratory  infections  caused  54,  54  and  40  per  cent.,  respectively;  con- 
tagious diseases  and  quarantine  caused  24  and  15  per  cent.  Respira- 
tory infections  are  twice  as  great  as  those  from  contagious  diseases, 
except  in  one  instance  when  a  mumps  epidemic  made  a  large  number 
of  absences  from  contagious  disease. 

Through  the  kindness  of  Mr.  Cummings  of  the  Longwood  Day 
School  in  Brookline,  it  was  possible  to  compare  these  figures  with  those 
of  another  school  for  boys  in  the  same  community.  The  same  general 
proportions  are  present  there  also. 

Lee  l  reports  from  Harvard  College  "an  average  loss  of  time  for 
each  student  of  seven  college  days  per  year.  Approximately  one  out  of 
every  three  students  loses  at  least  two  days  of  his  work  on  account  of 


1.  Lee.    R.    I.,    Preventive    Medicine   and    Hygiene    in    Relation    to    Colleges, 
Boston  M.  &  S.  J.  183:  750  (Dec.  30)    1920. 
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upper  respiratory  infections.  On  the  average  there  are  fourteen  times 
as  many  absences  on  account  of  upper  respiratory  infections  as  those 
on  account  of  the  so-called  contagious  or  quarantine  diseases."  The 
importance  of  these  figures  is  clear. 

It  is  evident  that  respiratory  infections  occur  primarily  in  the  winter 
months  which,  of  course,  is  to  be  expected  and  corresponds  closely  with 
the  general  prevalence  of  respiratory  infections  in  the  community.  The 
peak  of  the  infections  is  at  nearly  the  same  time  each  year.  There  is  a 
marked   depression   both   in   the  general  attendance   line   and   in    the 

TABLE  1. — Proportion  of  Absences  Due  to  Illness 


Possible  attendance 

Actual  attendance 

Loss  through  causes  other 

than  illness 

Loss  through  illness 

Total  absences 2,034  17.88  2,194  13.08  3,456  17.92 


TABLE  2. — Analysis  of  Absences   Due  to  Illness 


1917-1918 

1918-1919 

1919-1920 

Days 

Per  Cent. 

Days 

Per  Cent. 

Days       Per  Cent. 

11,376 

9,342 

10O 
82.12 

16,333 

14,198 

100 
86.92 

19,287               100 
15,831                 83.08 

712 
1,322 

6.26 
11.62 

541 
1,594 

3.32 
9.76 

994                   5.15 
2,462                  12.77 

1917-1918 

1918-1919 

1919-1920 

Loss     through    respiratory 

Days 
731 

322 

287 

Per  Cent. 
54 

24 

22 
100 

Days 
859 
1197 
I  51 

487 

Per  Cent. 

54 

121 
[15 
3J 

31 

100 

Days 
9S2 
[850 
1257 
373 
2,462 

Pei 

Cent. 

40 

Loss  through  contagion 1 

Loss  through  quarantine — j 
Loss  through  minor  condi- 

351 

j-45 
10J 

15 

1.S22 

1,594 

100 

respiratory  illness  line  in  the  last  week  of  January  and  in  the  first  week 
of  February  for  the  four  years  which  this  chart  covers.  The  very  sud- 
den rise  of  respiratory  infections  during  the  last  two  years  is  also  evi- 
dent. Just  why  this  rise  should  be  so  abrupt  is  not  clear.  A  record  of 
daily  atmospheric  conditions  and  also  a  record  of  the  daily  variations  in 
temperature  fails  to  show  any  correspondence  between  the  prevalence  of 
respiratory  infections  and  either  of  these  conditions,  except  that  during 
January,  February  and  March  the  temperature  is  lower  than  during 
other  seasons  of  the  year.  The  sudden  rise  in  respiratory  infections 
came  during  the  extremely  cold  weather,  but  the  increase  in  the  number 
of  infections  preceded  the  time  of  coldest  weather,  so  that  it  would 
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hardly  be  attributed  to  that.  A  steady  rise  in  the  number  of  absences 
due  to  respiratory  infection  occurred  during  the  week  of  January  17 
to  21.  Whether  these  were  due  to  the  very  cold  weather  January  18 
is  open  to  question. 

A  detailed  study  was  made  of  the  respirator}'  infections  during  the 
period  of  greatest  prevalence  to  determine,  so  far  as  possible,  the  facts 
with  reference  to  the  distribution  of  the  infections.     From  these  facts 
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Figure  1 

an  attempt  was  made  to  detect  any  possible  channels  of  infection  in  the 
school. 

Figure  1  shows  the  distribution  of  respiratory  infections  among 
classes  for  the  months  of  January,  February  and  March.  Each  square 
represents  a  bungalow.  Under  the  squares  or  at  the  sides  is  indi- 
cated the  grade  or  class  and  the  number  of  pupils  in  that  bungalow. 
It  will  be  seen  that,  except  for  Class  III  and  Class  VI  A,  there  is  a 
very  even  distribution  of  pupils  in  each  bungalow. 
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The  figures  within  the  squares  indicate  the  number  of  respiratory 
infections  occurring  during  the  months  of  January,  February  and 
March.  .  Those  occurring  in  January  are  plain,  those  in  February 
shaded  and  those  in  March  are  solid.  The  first  figures  indicate  the 
number  of  days  absent  and  the  second  figures  indicate  the  number  of 
different  bovs  ill.     In  general,  infections  were  a  little  more  prevalent 
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Figure  2 

and  of  longer  duration  in  the  lower  grades.  These  grades  represent,  of 
course,  the  younger  children,  and  it  is  possible  that  their  resistance  is 
less.  Other  schools  also  show  greater  prevalence  of  illness  in  these 
grades.  The  pupils  in  Class  VII  showed  in  January  a  slight  excess 
of  infection  over  the  other  upper  classes.  Why  this  should  be  so  is  not 
apparent. 
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A  study  was  made  of  all  the  pupils  absent  from  respiratory  infec- 
tions during  the  month  of  January  to  determine,  if  possible,  any  con- 
nection between  their  proximity  in  the  schoolroom,  during  rest  period, 
at  meals,  during  classes  where  they  go  outside  of  their  own  rooms  or 
during  transportation.  The  studies  of  Grade  II  and  Class  VII  are 
typical  of  the  method  used  with  all  the  grades  and  classes. 
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Figure  3 

Figure  2  shows  the  seating  in  the  schoolroom  and  during  rest 
period.  Figure  3  the  seating  during  music  of  Grade  II,  and  Figure  4 
the  seating  in  the  dining  room  of  January  respiratory  infection 
absentees  in  the  lower  grades.  Figure  5  shows  the  seating  in  the  school- 
room, and  Figure  6  shows  the  seating  during  music  of  Class  VII. 
This  class  has  no  rest  period.  Figure  7  shows  the  seating  in  the  din- 
ing room  of  January  respirator}-  infection  absentees  in  the  upper  classes. 
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The  boys  are  identified  by  letters  in  each  square.  In  the  dining  room 
charts  the  figures  in  parentheses  indicate  boys  from  grades  or  classes 
other  than  Grade  II  or  Class  VII.  The  days  during  the  month  of 
January  on  which  absences  occurred  are  indicated  in  these  charts.  The 
absences  occurring  in  the  first  week  of  January  are  in  green,  the 
absences  in  the  second  week  are  in  red,  the  absences  in  the  third  week 
are  in  orange  and  the  absences  in  the  fourth  week  are  in  blue.  It  will 
be  seen  that  boys  sitting  close  together  either  in  the  schoolroom,  rest 


Figure  4 

period,  at  music  or  in  the  dining  room  are  frequently  absent  at  the 
same  time.  The  absentees  during  the  week  of  January  17 — 21  around 
Boy  O  of  Grade  II,  and  the  absentees  during  the  week  of  January  24 — 
28  around  Boy  L  in  Class  VII,  illustrate  infections  among  children 
coming  in  close  contact.  No  transportation  grouping  could  be  made 
out.  If  an  attempt  is  made  to  hold  any  individual  boy  responsible  for 
the  infections  in  his  immediate  neighborhood  a  very  complicated  prob- 
lem for  study  is  immediately  presented.  Definite  contact  infection  can- 
not be  proved.    It  is  striking,  however,  that  the  distribution  of  respira- 
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tory  infections  at  any  one  time  is  in  general  among  boys  who  are  near 
together,  particularly  those  who  are  near  together  at  rest  period  or  in 
music.  This  would  seem  to  indicate  the  desirability  of  particular  pre- 
caution during  these  times,  i.  e.,  during  the  times  of  close  contact  or 
when  using:  the  voice. 
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Figure  5 

The  most  difficult  matter  in  this  connection  is  the  detection  of  boys 
who  are  in  the  early  stages  of  respiratory  infection,  when  they  may  not 
feel  ill  enough  to  complain  to  their  parents  or  show  signs  of  illness 
sufficient  to  attract  the  attention  of  the  school  authorities.  Cooperation 
between  the  school  and  the  parents  is  necessary  in  order  that  these 
boys  may  be  excluded  from  school  and  not  become  a  possible  source  of 
infection.     It  is  better  for  a  single  boy  to  be  away  from  school  a  day 
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or  two  unnecessarily  than  that  a  larger  number  of  children  should  be 
exposed  to  infection.  The  golden  rule  must  be  rigidly  applied.  Another 
difficult  matter  is  the  return  to  school  of  boys  after  a  cold  before  the 
period  of  infectiousness  is  passed.  We  know  from  experiences  in  other 
diseases  that  a  certain  percentage  of  persons  who  have  had  infections 
become  carriers,  as,  for  instance,  in  diphtheria  and  in  typhoid  fever. 
Undoubtedly,  the  same  thing  is  true  in  respiratory  infections.  We  need 
further  knowledge  from  bacteriologic  study  to  determine  the  percentage 
of  carriers  of  common  colds  and  how  these  carriers  may  be  detected 
and  treated. 

Table  3  shows  the  day  of  the  week  during  the  month  of  January  on 
which  the  first  absence  from  respiratory  infection  occurred.  The  first 
part  of  the  week  showed  a  very  much  larger  number  of  absences.  This 
is  the  experience  of  other  schools  where  similar  records  have  been 
taken.      It   suggests  very   strongly   that   the   infection   was   contracted 


TABLE     3. — Day     of    the     Week     of     First     Absence 


Week 

of 

Monday 

Tuesd 

ay 

Wednes 

day 

Thursday 

Friday 

January  3. . 
January  10 
January  17 
January  l'4 

15 
14 

l 
l 

1 

4 
9 

1 

2 
6 

2 

3 
1 

Total  , 

41 

16 

■21 

11 

4 

during  the  week-end.  Nothing  done  at  school  can  prevent  these 
absences.  It  indicates  the  necessity  for  closer  cooperation  between 
parents  and  the  school,  if  respiratory  infections  are  really  to  be  reduced. 

Another  study  was  made  of  individual  boys  who  showed  repeated 
infection.    The  following  boys  will  illustrate  typical  cases : 

W.  F.  had  five  respiratory  infections  during  his  first  year  at  school. 
During  the  Easter  vacation  of  that  year  he  had  his  tonsils  and  adenoids 
removed.  He  had  no  more  respiratory  infections  that  year  and  he  has 
not  been  absent  this  year. 

W.  P.  had  five  respiratory  infections  during  the  year  1919-1920,  all 
of  them  associated  with  asthma.  During  the  summer  vacation  he  had 
an  operation  on  his  nose,  and  during  this  year  there  have  been  no 
absences  from  respiratory  infection. 

R.  W.  during  the  year  1919-1920  had  four  respiratory  infections, 
three  of  them  very  mild.  During  that  year  his  general  condition  seemed 
fairly  satisfactory,  but  his  posture  was  poor.     He  was  given  special 
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exercises,  and  his  general  condition,  including  his  posture,  was  greatly 
improved.  He  has  had  no  respiratory  infections  this  year,  and  his 
scholarship  has  shown  steady  improvement. 

The  results  of  this  study  indicate  clearly  that  we  need  to  have  more 
exact  scientific  knowledge  with  regard  to  respiratory  infections,  espe- 
cially in  the  detection  of  individuals  spreading  infection.     Without  this 
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knowledge  we  cannot  hope  to  eliminate  these  infections  entirely  from 
the  schools.  By  paying  greater  attention  to  possible  contacts,  particu- 
larly in  the  exclusion  from  school  of  every  suspicious  boy  and  in 
being  as  sure  as  possible  that  no  boys  return  to  school  too  soon  after 
infections,  we  may  materially  reduce  them.  Attention  should  also  be 
given  to  the  week-end  exposures.     Particular  care  is  essential  during 
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the  three  winter  months,  January,  February  and  March.  Repeaters 
should  be  given  careful  individual  study  for  their  own  sakes  and  because 
they  may  be  the  means  of  spreading  infection  to  others.  Many  of  these 
can  be  made  normally  resistant  by  the  removal  of  diseased  tonsils  or 
the  improvement  of  their  general  condition.  Progress  in  the  reduc- 
tion of  these  infections  can  be  made  only  if  we  appreciate  their  impor- 
tance sufficiently  to  study  the  problem.     More  knowledge  is  needed 


Figure  7 


from  the  physician  and  greater  cooperation  between  the  school  authori- 
ties and  parents  to  apply  the  knowledge  which  we  already  possess. 


DISCUSSION    ON    PAPERS    OF    DRS.    CHURCHILL    AND    R.    M.    SMITH 

Dr.  Herrman:  I  was  a  medical  school  inspector  for  a  number  of  years  and 
so  had  the  opportunity  of  investigating  this  problem.  I  think  we  all  agree  that 
it  is  contact  infection  in  the  early  stage  of  disease  that  causes  the  spread  of 
infection.  The  weak  link  in  the  chain  is,  to  my  mind,  the  teachers  who  are  not 
sufficiently  trained  in  looking  for  the  early  signs  of  infection  and  hence  do  not 
send  the  children  to  the  medical  inspectors.  That  can  only  be  improved  by 
giving    the    teachers     demonstrations    and    instruction.      But    even    with     such 
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improvement  it  would  be  very  difficult  to  control  highly  communicable  diseases. 
The  best  prospect  of  gaining  control  of  these  diseases  lies  in  some  form  of 
immunization.  We  have  vaccination  for  smallpox  and  toxin-antitoxin  immuni- 
zation for  diphtheria  control.  Our  need  is  for  methods  of  immunization  which 
shall  be  universally  applied  and  applied  early  in  life. 

Dr.  Freeman:  These  charts  show  that  the  absences  were  mostly  due  to  dis- 
eases that  began  with  a  cough  or  cold,  that  is  to  respiratory  infections.  In  order 
to  determine  to  what  extent  such  infections  could  be  controlled  an  attempt  was 
made  in  one  school  of  200  children  to  isolate  promptly  all  children  with  coughs 
or  colds.  By  doing  so  the  number  of  cases  of  all  contagious  diseases  in  this 
school  was  limited  to  12,  13  or  14  a  year,  never  more.  Another  interesting 
thing  about  these  charts  is  that  they  seem  to  show  almost  as  much  contagious 
disease  in  the  autumn  as  in  the  spring.  Usually  there  is  very  little  contagious 
disease  during  the  summer  when  the  schools  are  closed  or  in  autumn  when  the 
schools  first  open.  It  is  generally  not  until  spring  when  the  maximum  amount 
of  contagious  disease  occurs. 

Dr.  Carr:  Some  years  ago,  the  Medical  Society  of  the  County  of  New  York 
appointed  a  committee  to  bring  about  a  cooperation  between  the  board  of  educa- 
tion and  the  department  of  health  in  the  inspection  of  school  children  in  the 
public  schools.  There  was  no  coordination  between  these  two  departments  in  their 
inspection  nor  in  providing  records.  We  urged  the  use  of  records  that  should 
be  interdependent  for  the  departments  mentioned  so  that  all  notes  referring  to 
physical  and  mental  conditions  would  be  on  one  chart.  Notes  made  on  a  child's 
condition  by  the  teacher  should  be  included.  A  school  physician  may  examine  a 
child  and  see  it  in  an  illness  but  he  may  be  without  necessary  data  if  the 
record  of  the  child  is  not  complete.  We  should  endorse  the  advisability  of 
keeping  this  information  and  filing  it  in  a  form  to  be  utilized  by  physicians  in 
charge  of  school  inspection  and  by  educators  who  wish  to  study  the  influence 
of  growth,  nutrition  and  disease  on  the  mental  advancement  of  children. 


A     STUDY     OF     BREAST     FEEDING     POSSIBILITIES     IN 
A     SMALL     INDUSTRIAL     COMMUNITY 

THOMAS     B.     COOLEY    and    WYMAN     C.     COLE 

DETROIT 

This  report  embodies  the  results  so  far  obtained  in  a  trial  made 
under  the  auspices  of  the  Babies'  Milk  Fund  of  Detroit  of  systematic 
propaganda  for  breast  feeding  conducted  along  lines  almost  identical 
with  those  described  last  year  by  Sedgwick  *  to  whom  we  are  pleased 
to  acknowledge  our  indebtedness. 

Our  design  has  been,  in  making  this  trial  on  a  small  scale,  to  form 
some  judgment  as  to  how  far  and  in  what  form  it  might  be  desirable 
to  apply  this  particular  method  of  infant  welfare  work  to  larger 
communities ;  and  at  the  same  time  to  develop  our  method  and  have 
a  training  ground  for  nurses. 

The  locality  selected  is  a  small  suburb  of  Detroit,  comparatively 
isolated,  and  peopled  mostly  by  the  laboring  class.  Chief  in  numbers 
are  the  descendants  of  the  early  French  settlers  of  this  region,  while 
those  of  English  and  Scotch  extraction  come  next.  There  is  a  small 
negro  colony,  and  a  smattering  of  Hungarians,  Poles,  Slavs  and  the 
other  elements  of  which  our  laboring  class  is  composed. 

The  population  of  the  village  (  1920  census)  is  10,000.  A  portion 
of  it  is  supplied  with  sewerage  and  good  water,  while  in  another  dis- 
trict there  are  no  sewers,  and  wells  are  much  used.  Typhoid  fever  is 
often  epidemic,  diphtheria  has  been  endemic  to  a  high  degree,  and 
during  the  past  year  there  has  been  one  epidemic  of  infectious  enteritis. 

The  mothers  of  the  village  are  prolific,  as  our  tables  will  show, 
and  large  families  are  the  rule.  The  birth  rate  in  1920  was  37.1  and 
the  infant  death  rate  for  the  same  year  was  8.  An  infant  welfare 
station,  maintained  by  the  Babies'  Milk  Fund,  with  a  very  devoted 
young  practitioner  in  charge,  supervises  about  40  per  cent,  of  the 
babies  of  the  village.     There  is  no  special  prenatal  service. 

The  breast  feeding  investigation  has  been  carried  on  by  a  special 
nurse,  operating  from  the  welfare  station.  She  receives  the  birth 
report  daily,  and  in  so  small  a  community  has  been  able  to  visit 
personally  practically  every  mother ;  to  urge  upon  her  the  desirability 
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of  nursing  her  baby;  to  proffer  her  own  help  and  that  of  the  station 
to  the  poorer  ones ;  and  to  help  the  family  doctor  solve  the  difficulties 
of  those  better  situated.  The  local  physicians,  almost  without  exception, 
have  been  glad  to  cooperate,  though  some  of  them  are  annoyingly  slow 
in  reporting  births,  which  is,  of  course,  a  considerable  handicap. 

The  statistics  which  we  present  in  tabulated  form  cover  a  period  of 
eight  months.  We  realize  that  this  is  a  short  period,  and  that  the 
number  of  our  babies  is  small ;  but  we  feel  that  we  can  nevertheless 
answer  now  most  of  the  questions  which  we  set  ourselves  at  the  begin- 
ning.   These  questions  were : 

First :  How  large  a  percentage  of  breast-feeding  could  we  obtain 
in  the  babies  of  the  village. 

Second :  How  would  this  figure  compare  with  what  we  might  have 
expected  from  mothers  of  this  class  without  any  special  propaganda? 

Third :  Could  we  get  any  indication  as  to  where  our  efforts  did  the 
most  good,  and  where,  therefore,  it  was  desirable  to  spend  the  most 
effort  ? 

Fourth:  Is  the  increase,  if  any,  in  the  number  of  breast-fed  babies 
accompanied  by  a  diminution  in  infant  mortality? 

A  fifth  question  would  be  fair,  if  we  were  able  to  follow  all  the 
babies  closely  enough  to  answer  it.  viz :  whether  those  babies  who  are 
with  difficulty  kept  for  some  months  on  breast  and  complemental  feeding 
are  really  better  off  than  if  they  had  been  weaned  when  the  supply  of 
breast  milk  became  low  and  could  not  be  made  adequate  by  any  method 
of  stimulation. 

In  considering  these  tables,  it  is  to  be  understood  that  babies  which 
died  within  the  first  few  days  of  life,  before  they  could  become  feeding 
problems,  have  not  been  included.  Women  who  have  had  one  previous 
still-born  child,  or  a  baby  which  lived  only  a  few  days,  have  been 
designated  as  primiparae  for  the  purpose  of  this  study. 

Table  1  shows  the  feeding  of  all  the  babies  born  in  the  village 
since  Sept.  1,  1920,  by  months  and  the  totals.  The  rather  rapid  falling 
off  in  breast-feeding  percentages  after  the  first  month  is,  we  judge 
from  some  facts  which  will  appear  in  the  following  tables,  due  partly 
to  the  large  proportion  of  mothers  who  are  exhausted  by  hard  work 
and  the  care  of  many  children. 

Table  2  shows  the  number  of  previous  children  of  the  multiparae 
in  our  series,  and  the  method  of  their  feeding.  It  will  be  noted  that 
the  figures  for  breast-feeding  run  consistently  much  lower  than  those 
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TABLE  1. — Feeding  History  of  Babies  Born  Between  September  1,  1920, 

and    May    1,    1921 


End  of  Month       After  1  Month 


3  Months 


5  Months 


7  Months 


Breast  Art 
Fed 


Per  Breast  Art.    Per  Breast  Art.    Per  Breast  Art.    Per  Breast  Art.    Per 


Sept. 

Oct. 

Nov. 

Dee. 

Jan. 

Feb. 

Mar. 

April 


Fed  Cent. 
92.6 
93.1 
97.0 
95.6 
100.0 
100.0 
100.0 
96.0 


Fed 
22 
26 
32 

20 
29 
23 


Fed  Cent. 
2        91.6 


92.9 
94.1 
95.2 
96.6 
100.0 
100.0 


Fed 
20 
25 
29 
16 
23 


Fed  Cent. 
2       90.9 


Fed 
19 


Fed  Cent. 
2       90.5 


89.3 
87.9 
84.2 
85.2 


79.6 
83.9 


Fed 
18 
20 


Fed  Cent. 
2  90.0 
7       74.0 


209 


96.7 


174 


95.5      113      16 


87.6 


57      13 


Total  number  of  mothers,  216;  multiparae,  152;  primiparae,  64. 


Multiparae  nursing  their  babies  more  than  one  month 

Multiparae  not  nursing  their  babies 

Primiparae  nursing  their  babies  throughout  period  of  observation. 


Number  Per  Cent. 
143  94 

9  6 

64  100 


Deaths  (excluding  those  in  first  few  days  of  life) 


Breast   fed   

Breast  fed  and  other  food. 
Bottle    


Total  Due  to  Gastro-Intestinal  Disease 

0  0 

1  1 
1  1 


Successful  breast   feeding  after  previous   failure 13  wholly  breast  fed 

Unsuccessful  breast   feeding  after  previous  success 6 


Other  Causes 
0 
0 
0 

0 
complemental 


TABLE   2. — Feeding   History   of   Previous   Children   of    Multiparae 


Breast  Artificially 

Fed  Fed                           Per  Cent. 

1  month 404  51  88.8 

2  months 390  65  85.7 

3  months 373  82  82.0 

4  months 354  101  78.0 

5  months 339  116  76.9 

6  months 325  130  73.8 

7  months 317  138  71.3 

8  months 302  153  66.4 

9  months 288  167  63.3 

10  months 235  220  51.6 

12  months 207  248  45.5 

13  months 154  301  33.8 

18  months 39  416  8.5 

Deaths  Under  1  Year  (excluding  deaths  in  first  few  days) 

Total  DuetoGastro-  Other 

Deaths  Per  Cent.    Intestinal  Disease  Causes 

Breastfed 12  3                          0  12 

Bottle  fed  from  birth 10  20 

Weaned  after  iy2-5  months 4  ..                          4  0 

Totals 26  11  15 

Successful  breast    feeding   after   previous   failure 5 

Unsuccessful  breast  feeding  after  previous  success 4 
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obtained  in  the  babies  of  the  present  series.  As  it  seems  fair  to  assume 
that  without  special  urging  the  women  would  have  continued  to  feed 
their  babies  about  as  this  table  shows,  we  believe  that  the  special 
propaganda  is  responsible  for  the  improvement  shown  in  Table  1. 
The  figures  for  the  primiparae  in  Table  1  are  the  most  striking  which 
we  have.  Contrasting  this  figure  of  100  per  cent,  breast-feeding 
throughout  the  period  of  observation  with  those  of  Table  2,  and 
Table  3,  which  shows  how  many  of  the  multiparae  nursed  their  first 
babies  successfully,  we  deduce  first,  that  the  primiparae  have  been 
rather  more  susceptible  to  our  propaganda ;  and,  second,  that  they  are 
more  willing  and  better  able  to  nurse  their  babies  than  some  of  the 
multiparae.     Study  of  the  children  of  multiparae  in  our  present  series 

TABLE  3. — Type  of  Feeding  in    Successive  Children   of   Multiparae 


First  child 

Second  child. . . 

Third  child 

Fourth  child.. . 

Fifth  child 

Sixth  child 

Seventh  child.. 
Eighth  child... 

Ninth  child 

Tenth  child 

Eleventh  child. 


shows  a  gratifying  gain  in  breast-feeding  over  results  obtained  by 
the  same  women  with  previous  children ;  on  the  other  hand,  we  have 
found  that  prejudices  formed  by  previous  experience  are  hard  to 
overcome ;  and,  as  we  have  said  earlier,  some  of  the  women  seem 
no  longer  to  have  the  vitality  requisite   for  successful  nursing. 

We  have  encountered  little  real  unwillingness  to  nurse  the  baby, 
and  only  one  or  two  cases  of  unwise  interference  by  private  physicians, 
but  women  who  have  experienced  failures  with  other  children  are  more 
prone  to  give  up  easily  than  those  who  have  no  such. unfortunate  back- 
ground, especially  if  the  previous  children  did  fairly  well  on  the  bottle. 

Table  3,  if  it  covered  a  larger  number  of  mothers  and  babies,  might 
furnish  interesting  data  as  to  the  effects  of  age  and  number  of  children 
on  lactation.  The  numbers  here  are  too  small.  The  percentage  shown 
of  artificially  fed  first  babies  must  be  ascribed  chiefly  to  ignorance. 


Breast 

Artificially 

Fed 

Fed 

Per  Cent 

128 

17 

88.3 

99 

11 

89.2 

12 

5 

92.3 

43 

5 

90.0 

33 

3 

90.9 

18 

9 

90.0 

11 

3 

78.6 

6 

2 

75.0 

5 

2 

71.5 

2 

0 

100.0 

0 

1 

00.0 
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conclusions 

1.  It  is  possible,  by  propaganda  of  this  type,  considerably  to  increase 
the  number  of  breast-fed  babies,  even  in  a  community  where  the  tradi- 
tion of  nursing  tbe  baby  is  evidently  as  strong  as  in  River  Rouge. 

2.  The  more  brilliant  results  are  obtained  with  women  nursing  their 
first  babies,  and  special  attention  to  this  class  will  probably  best  repay 
our  efforts.  Mothers  of  more  experience  are,  however,  often  suscepti- 
ble to  instruction  which  enables  them  to  succeed  after  previous  failure. 

3.  Our  work  extends  over  too  short  a  period  to  show  any  effect  on 
infant  mortality. 

We  believe,  from  our  brief  experience,  that  this  special  propa- 
ganda is  a  valuable  adjunct  to  more  common  types  of  infant  welfare 
work.  It  would,  however,  be  of  little  use  without  the  service  of  the 
special  nurse,  really  well  trained  in  breast  feeding  methods,  and  espe- 
cially in  ways  of  stimulating  the  breast  whose  production  is  inadequate. 

DISCUSSION 

Dr.  Richard  M.  Smith  :  The  thing  that  has  interested  me  is  that  100  per 
cent,  of  primiparae  are  able  to  nurse  their  babies.  I  think  we  all  have  a  cer- 
tain amount  of  difficulty  with  private  patients  to  get  them  to  nurse  their  babies. 
This  is  convincing  that  it  is  a  psychologic  matter.  In  other  words,  propaganda 
must  be  instituted  in  the  prenatal  clinics  and  by  obstetricians.  It  has  been 
shown  by  Dr.  Sedgwick  and  by  this  report  that  nearly  100  per  cent,  of  women 
can  nurse  their  babies  if  they  want  to  do  so. 

Dr.  Southworth  :  I  also  am  interested  in  this  100  per  cent,  of  mothers  who 
are  able  to  nurse  their  babies.  It  shows  what  can  be  done  in  one  community. 
I  hope  when  the  authors  publish  the  paper  they  will  amend  the  charts  so  that 
we  can  see  the  total  deaths  among  the  breast  fed  children.  I  hope  too  that 
the  percentages  will  be  added  for  the  bottle.-fed  because  without  the  percentages 
it  appears  as  though  there  were  more  deaths  among  the  breast-fed  than  among 
the  bottle-fed  babies.  I  also  wonder  which  is  the  largest  factor  in  the  failure 
of  breast  feeding  among  mothers  who  have  a  number  of  children,  whether  it 
is  the  bearing  of  so  many  children  or  the  worry  and  the  work  of  caring  for  a 
large  number  of  children  in  a  family.     I  am  inclined  to  this  latter  view. 

Dr.  Griffith  :  This  paper  suggests  some  statistics  which  I  came  across  a 
number  of  years  ago  when  looking  up  some  of  the  contributions  regarding  the 
incidence  of  breast  feeding.  A  number  of  these  proved  very  clearly  that  in  a 
large  proportion  of  women  who  did  not  nurse  their  children  no  actually  good 
reason  for  this  existed.  The  chief  reason  why  infants  were  nursed  in  one 
country  and  not  in  another  was  because  it  was  customary  in  the  one  and  not 
in  the  other.  It  was  shown  that  frequently  it  was  not  a  question  of  ability : 
the  women  simply  did  not  intend  to  nurse  their  infants.  This  failure  to  practice 
maternal  nursing  is  often  partly  the  fault  of  midwives  or  nurses,  and  in  part 
the  fault  of  physicians.  It  is  often  simply  a  matter  of  education,  and  it  should 
be  our  part  to  see  that  this  education  is  given. 
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Dr.  Cooley  :  As  to  what  Dr.  Southworth  has  said  about  exhaustion  from 
the  care  of  other  children  or  inability  for  some  other  reason,  I 'think  some  of 
it  is  undoubtedly  that  they  are  tired  of  nursing  so  many  children  and  will  not 
go  on.  I  am  satisfied  that  Dr.  Griffith  is  right  about  the  question  of  custom 
from  my  study  of  these  women.  There  are  some  other  things  that  I  have 
looked  into  and  it  seems  that  tradition  is  a  factor,  and  then  the  practitioner  is 
at  fault  and  pediatric  science,  for  the  mothers  often  feel  that  better  results  can 
be  obtained  with  the  bottle  because  every  good  pediatrist  can  feed  a  child 
on  the  bottle. 


WHAT    A    HEALTH    CENTER    MAY    MEAN    TO    A 
COMMUNITY 

J.    H.     MASON     KNOX,    Jr.,     M.D. 

BALTIMORE 

It  is  a  truism  nowadays  to  assert  that  the  real  prosperity  of  a 
country  depends  in  large  part  on  the  health,  intelligence  and  content- 
ment of  the  average  citizen.  The  loss  to  the  world  in  the  past  through 
the  early  death  and  disease  of  useful  men  and  women  is  incalculable, 
yet  greater  still  is  the  loss  which  has  resulted  from  the  failure  to  live  of 
unborn  and  newly  born  potential  workers  and  thinkers.  Think  too  of 
the  large  hordes  of  men  and  women  of  the  past  ages  and  even  of  our 
own  day  who  have  lived  and  are  living  in  wretchedness  and  fear  from 
ill  health. 

The  peoples  of  America  and  of  England  were  startled  at  the  dis- 
closures of  the  records  of  the  young  men  examined  for  participation 
in  the  world  war.  In  this  country  of  the  two  and  a  half  million  men 
examined,  out  of  every  thousand  there  were  468  found  to  be  defective 
and  30  per  cent,  were  physically  unfit  for  any  military  service  at  all. 
It  was  shown,  too,  that  fully  half  of  these  defects  could  have  been 
prevented  or  corrected  had  they  been  attended  to  in  childhood  and  had 
each  individual  been  trained  in  proper  habits  of  personal  hygiene. 
When  we  consider  that  these  two  and  a  half  million  men  were  selected 
from  the  most  vigorous  period  in  life,  we  can  form  some  conception  of 
the  larger  proportion  of  our  population  older  in  years,  in  whom  the 
multitudinous  physical  disabilities  due  to  disease  and  age  are  added 
to  the  defects  shown  to  be  present  in  youth.  Surely  no  demonstration 
could  be  more  complete  of  the  need  of  the  American  people  for  educa- 
tion in  matters  of  public  health  ;  no  subject  should  so  challenge  the 
attention  of  every  physician  and  every  agency  concerned  with  the 
physical  well  being  of  the  people. 

We  are  a  life  wasting  nation.  During  1917  approximately  1,500,000 
persons  died  in  the  United  States  and  it  is  believed  with  good  reason 
that  42  per  cent.,  or  630,000,  of  these  deaths  could  have  been  prevented. 
What  is  needed,  therefore,  is  by  every  means  to  bring  home  to  each 
man  and  woman  in  the  country  that  a  high  degree  of  physical  and 
mental  health  is  an  irreducible  requirement  for  a  people's  prosperity. 
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It  has  been  repeatedly  observed  that  health  is  a  purchasable  commodity 
— any  community  can  overcome  its  unnecessary  loss  in  disease  and 
death  which  is  ready  to  pay  the  price  in  service  and  money.  The 
reason  that  the  price  is  not  offered  is  because  the  average  man  or 
woman  does  not  appreciate  the  situation.  (Half  a  million  deaths  occur 
from  degenerative  diseases  and  cancer.  These  may  not  be  prevented 
but  can  be  postponed,  giving  to  the  individual  the  benefit  of  years  of 
efficient  living.)  Practically  more  than  one  out  of  every  ten  babies 
dies  during  the  first  year.  This  death  rate  could  easily  be  cut  in  half. 
Twenty-five  thousand  women  die  annually  in  childbirth — a  higher  rate 
than  occurs  in  any  other  large  civilized  country.  This  tragic  recital  of 
mortality  records  is  only  a  part  of  the  picture,  which  omits  any  mention 
of  the  hundreds  of  thousands  who  suffer  from  painful  and  incapacitating 
illnesses. 

The  average  financial  loss  in  this  country,  due  to  illness,  is  said  to 
be  $500,000,000  annually.  Of  the  whole  population  of  the  United 
States  it  has  been  estimated  that  there  are : 

Physically  defective    45.000,000 

Fairly  healthy   37,500,000 

Full    vigor    19,500,000 

In  bed  all  the  time 3,000,000 

Tuberculosis     1,000.000 

Contract   venereal   disease  each   year 2,500,000 

Hookworm   and   malaria 2,500,000 

Our  army  and  navy  lost  less  than  50,000  men  through  combat  in 
the  world  war.  In  the  same  period  there  occurred  in  the  country 
twenty  times  that  number,  or  1,000,000,  deaths  from  causes  that  were 
preventible  or  postponable.  Is  it  possible  that  the  same  cooperative 
efficiency  between  the  government  and  the  caricatured  ''common  people" 
which  provided  the  tender  care  of  our  sick  and  wounded  young  men 
in  the  army  should  not  be  extended  to  the  much  larger  number  of 
our  people  ill  and  dying  in  civil  life? 

Is  it  not  the  time  to  take  a  somewhat  broader  view  of  health 
administration?  Radical  measures  can  alone  hope  to  cope  with  such 
deplorable  conditions.  Most  of  the  so-called  health  legislation  from  the 
earliest  times  to  the  present  day  has  been  directed  at  the  correction 
of  well-known  sanitary  imperfections  rather  than  concerned  with  the 
direct  prevention  of  disease  and  premature  death.  Practically  all  that 
has  to  do  with  the  health  of  the  individual  and  his  or  her  physical 
well-being  is  still  considered  a  matter  of  personal  concern  only.     Many 
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believe  that  a  national  health  administration  in  the  future  will  be 
devoted  primarily  to  the  task  of  supervising  the  growth  and  development 
of  the  nation's  childhood,  continued  through  the  period  of  early  and 
late  adolescence  inclusive  of  the  entrance  into  industry  or  other  pur- 
suits and  activities. 

In  1904  a  report  was  made  to  the  British  government  on  the  sub- 
ject of  the  physical  deterioration  of  the  people.  Among  the  principal 
recommendations  were  these,  that  there  should  be  made  an  anthropo- 
metric survey,  including  the  periodic  examination  and  measurement  of 
children  and  young  persons  in  schools  and  factories,  and  also  that  there 
should  be  a  registry  of  sickness  not  confined  to  infectious  diseases. 
If  these  recommendations  had  been  seriously  acted  upon  who  can 
doubt  that  the  revelations  of  the  war  examinations  in  England  would 
have  been  materially  modified. 

Professor  Keith  of  the  Royal  Institute  of  Public  Health  declared 
in  1918  that  "if  the  health  of  the  people  had  been  looked  after  that 
we  should  have  been  able  to  put  into  the  fighting  ranks  at  least  a 
million  more  men." 

The  effect  of  environment  on  growing  children  has  been  repeatedly 
demonstrated — the  probability  of  healthy  development  is  often  per- 
manently shattered  before  children  begin  to  attend  school  by  unhygienic 
home  surroundings.  In  an  investigation  in  Glasgow  it  was  found  that 
of  all  the  children  from  three  to  eighteen  years  of  age  the  average 
weight  of  the  one  room  boy  was  52  pounds,  of  the  two  room  boy  60 
pounds  and  of  the  four  room  boy,  64  pounds,  and  that  the  heights  of 
the  boys  in  these  respective  groups  were  46,  48,  50  and  51  inches. 
Any  thorough  investigation  of  school  children  at  present  discovers 
physical  defects  interfering  with  their  normal  progress,  which  have 
escaped  detection  until  too  late  to  be  easily  remedied.  In  other  words, 
in  the  future  a  greater  emphasis  must  be  placed  on  physical  rather 
than  medical  facts  and  a  more  concerted  effort  made  to  ascertain  and 
prevent  defects  in  physical  growth  and  development. 

It  will  be  hardly  possible  at  an  early  date  to  bring  the  population  of 
a  nation  or  even  a  state  into  a  satisfactory  physical  condition.  It  may 
be  practicable,  however,  in  a  smaller  area  to  greatly  improve  the 
average  health  and  to  make  the  demonstration  of  the  good  results  so 
striking  that  other  communities  will  demand  similar  benefits. 

This  is  the  idea  of  the  so-called  Health  Centre.  It  is  the  application 
of  the  approved  methods  of  public  and*  personal  hygiene  to  all  the 
people  of  a  restricted  community  in  order  not  only  to  better  these  people 
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but  to  demonstrate  the  advantages  which  accrue  in  increased  comfort, 
diminished  sickness  and  death  and  general  prosperity  to  all  those  who 
are  not  living  on  a  high  plane  of  physical  well-being.  It  is  believed 
that  through  these  health  centers  efficiently  administered  the  cause  of 
public  health  can  be  more  effectively  and  generally  furthered  in  the 
immediate  future  than  in  any  other  way. 

The  term  "health  center''  is  by  its  very  nature  difficult  to  define. 
Its  organization  and  activities  differ  somewhat  in  accordance  with  the 
needs  of  the  area  it  serves.  In  general,  it  may  be  said  that  it  is  a  place 
which  combines  the  administrative  health  functions  and  other  health 
promoting  efforts  of  the  community  and  secures  their  effective  coordina- 
tion for  the  service  of  that  community.  It  should  be  the  means  of 
securing  community  service  in  health.  Already  in  America  there  are 
more  than  two  hundred  so-called  health  centers,  but  few  of  them  are 
complete  or  ideal  in  their  administration.  In  order  to  carry  out  the 
plan  there  should  be  a  physical  headquarters,  a  health  promoting  pro- 
gram, a  definite  attempt  to  reach  all  the  members  of  the  community, 
preferably  a  political  unit,  and  the  coordination  of  all  existing  operating 
agencies,  health  and  social.  The  establishment  of  a  health  center 
should  presuppose  a  thorough  knowledge  of  the  sanitary  conditions  of 
the  given  area.  An  essential  feature  is  the  keeping  of  reliable  records 
so  that  the  results  obtained  after  a  reasonable  period  can  be  tabulated 
and  compared.  As  in  all  public  health  endeavor  this  intensive  program 
depends  upon  accurate  vital  statistics. 

It  is  desirable  that  a  political  unit,  one  or  more  wards  in  a  city  or 
a  town  or  a  country  be  chosen,  of  which  there  are  already  data  as  to 
sickness,  births  and  deaths,  etc..  for  comparison  later  on,  that  the 
results  obtained  in  improved  health  conditions  can  be  demonstrated. 

As  already  intimated,  the  list  of  activities  undertaken  through  a 
health  center  is  a  long  one ;  no  center  embraces  them  all  or  even  a 
considerable  portion  of  them.  Many  of  them  are  the  usual  functions  of 
the  health  department  or  other  governmental  authority  and  would  not  be 
duplicated  in  an  area  where  these  official  duties  were  being  effectively 
carried  out.  There  is  nothing,  however,  concerning  the  health  and  well 
being  of  a  community  which  may  not  be  undertaken  by  a  health  center 
if  there  is  need.  Certain  centers  are  securing  accurate  registration 
of  vital  statistics,  the  medical  inspection  of  schools,  general  sanitary 
inspection,  laboratory  diagnoses,  and  are  conducting  health  exhibits, 
classes  for  diabetics,  domestic  science  and  first  aid ;  are  maintaining  a 
training  school  for  nurses,  well  baby  clinics,  emergency  hospitals  and 
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operating  rooms,  a  general  public  health  library  and  museum,  public 
baths,  and  clinics  in  the  various  departments  of  medicine. 

Two  activities,  however,  are  emphasized  in  nearly  all  centers — 
clinics  for  the  sick  and  nurses  for  home  visiting.  These  clinics  may  be 
conducted  by  hospitals  already  established  but  the  health  center  corre- 
lates the  work  and  attempts  to  bring  for  examination  and  treatment 
all  the  residents  of  the  specific  area  needing  this  care.  Two  groups 
of  cases  have  thus  far  received  primary  attention  in  most  of  the  health 
centers  already  established — namely,  those  having  or  having  been 
exposed  to  tuberculosis,  and  infants  and  young  children.  The  care  of  the 
latter  includes  the  whole  range  of  prenatal  supervision,  advice  and 
instruction  to  mothers,  the  care  and  feeding  of  babies,  the  provision  of 
clean  milk,  supervision  of  the  homes  and  surroundings,  inspection  of 
boarded  out  children,  hygiene  of  children  before  and  during  their  school 
years  and  all  the  usual  activities  associated  with  the  conservation  of 
child  life.  Nutrition  classes  can  be  conducted  in  the  schools  in  a  health 
center  with  unusual  advantage.  In  such  an  environment  and  with  suf- 
ficient supervision  one  should  aim  to  reach  and  follow  every  child,  inter- 
esting them  in  their  development  and  teaching  them  to  form  proper 
sanitary  habits. 

To  establish  such  a  center  in  certain  backward  communities  would 
mean  the  undertaking  through  the  center  itself  of  most  of  these  forms 
of  service.  In  other,  particularly  urban  centers  where  the  health  depart- 
ment and  various  hospital  clinics  and  other  medical  and  social  agencies 
are  active,  the  problem  is  one  primarily  of  coordination,  making  the 
center  a  substation  of  an  active,  alert  and  efficient  health  department 
through  which  there  shall  be  a  common  and  united  effort  to  provide 
every  dweller  in  the  given  community  with  information  concerning 
healthful  living,  skilled  medical  oversight — the  opportunity  to  live  his 
life  as  freely  as  possible  from  the  handicaps  of  ill  health. 

Without  doubt  the  most  outstanding  function  of  a  health  center  is 
the  dissemination  of  knowledge  on  matters  pertaining  to  public  health 
and  personal  hygiene.  It  is.  of  course,  an  aphorism  to  declare  that  if 
everyone  knew  the  more  important  facts  about  hygiene  and  sanitation 
and  applied  this  knowledge  there  would  be  little  need  for  the  public 
health  work  so  essential  today.  Public  health  education  is,  therefore, 
perhaps,  the  most  pressing  need,  and  this  information  should  be  dis- 
tributed in  many  forms  helpful  to  various  elements  in  the  community. 
The  center  should  become  a  familiar  neighborhood  station,  from  which 
are   dispensed   the   most   constructive   influences    in   the   promotion   of 
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physical  well  being.  It  should  make  available  to  all,  the  best  circulars, 
books  and  pamphlets  on  the  nature  and  prevention  of  different  diseases, 
on  exercise,  fresh  air,  food,  and  the  maintenance  of  bodily  vigor.  If 
possible  an  auditorium  should  be  a  part  of  the  health  center  sufficient  to 
accomodate  an  average  audience  assembled  to  attend  conferences  and 
lectures  on  health  subjects.  There  should  be  provision  for  lantern 
slides,  motion  pictures,  etc.  A  health  center  in  a  community  already 
organized  should  be  a  place  where  all  the  medical  and  social  activities 
of  the  community  are  thoroughly  known  and  rated  so  that  directions 
can  be  given  to  inquirers  concerning  any  desired  service.  Newspaper 
publicity  is  becoming  more  and  mure  used  by  health  centers  as  a  means 
of  disseminating  their  propaganda. 

Printing  publicity  alone  often  fails  to  reach  the  goal,  but  when 
printed  advice  is  personally  explained  in  the  home  by  health  visitors  it 
seldom  fails  to  make  a  lasting  impression.  From  the  beginning,  in  the 
formation  of  a  health  center,  it  should  be  the  aim  to  develop  the 
resources  of  the  community  itself,  and  in  building  up  the  work  every 
effort  is  made  to  interest  and  enlist  local  support.  Whenever  possible, 
the  leading  citizens,  both  men  and  women  in  the  community,  are 
organized  for  specific  work.  The  help  of  local  physicians,  social  workers 
and  religious  organizations  is  sought  and  utilized  and  the  community 
itself  is  made  to  see  the  great  value  of  the  program  which  is  offered. 
No  large  number  of  people  can  be  made  good  and  healthy  and  kept 
so  by  influences  solely  from  without,  but  when  they  appreciate  and  are 
willing  to  work  for  the  end  in  view  the  result  is  assured. 

In  the  establishment  of  such  a  center  the  activities  must  be  carried 
on  with  the  approval  and  support  of  the  health  authorities;  the  whole 
effort  being  to  set  up  an  ideal  health  administration  for  a  limited  area, 
and  one  should  look  forward  to  the  gradual  taking  over  of  work  by 
the  health  department  supported  bv  an  educated  public  opinion.  In 
fact,  the  object  of  the  plan  is  to  demonstrate  the  value  of  just  these 
methods  of  living  which  an  up-to-date  health  department  advocates, 
but  as  yet  has  not  been  able  to  secure.  It  is  equally  true,  however, 
that  the  assistance  of  various  volunteer  and  private  organizations  and 
institutions  having  to  do  with  public  health  are  now  essential  to  the 
successful  carrying  out  of  the  program.  In  the  history  of  sanitary  and 
moral  reforms  the  initial  vision  has  been  seen  and  the  pioneer  work  has 
been  commenced  by  individuals  and  voluntary  organizations.  The 
wrongs  of  slavery  first  burnt  themselves  into  the  soul  of  Wilberforce, 
the  cruelties  enacted  in  prisons  aroused  the  righteous  indignation  of 
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John  Howard,  and  the  cry  of  wounded  soldiers  stirred  the  sympathies 
of  Florence  Nightingale,  and  so  it  has  been  all  along  the  line  of  human 
progress  toward  better  things.  Great  souls  and  groups  of  volunteers 
have  been  the  pioneers,  the  skirmishers,  even  the  shock  troops,  and 
public  officials,  health  departments,  boards  of  education  and  what  not, 
have  slowly  arrived  on  the  ground  and  have  undertaken  to  organize 
the  territory  already  entered. 

Perhaps  more  progress  has  been  made  in  this  intensive  health 
project  in  the  domain  of  infant  and  child  welfare  than  in  any  other. 
But  I  know  of  no  large  community  where  such  a  plan  reaches  every 
baby. 

One  of  the  most  thoroughly  organized  cities  in  the  country  in  child 
welfare  work  is  Cleveland,  and  yet  the  recent  community  survey  shows 
that  even  there  a  satisfactory  co-ordinate  program  is  not  carried  out. 
Methods  have  been  standardized  and  proved,  but  the  necessary  coopera- 
tion, means  and  leadership  are  not  yet  at  hand  to  function  adequately 
in  a  large  city.  In  order  to  point  to  a  successful  experiment  in  child 
saving  (almost  the  only  entirely  satisfactory  one  I  am  familiar  with) 
one  has  to  cross  the  water  to  the  Milage  of  Villiers  de  Due  at  the 
foothills  of  the  Alps  near  where  General  Foch  made  his  headquarters 
during  the  first  battle  of  the  Marne.  In  this  village  when  a  certain 
M.  Morel  became  mayor  in  1854  he  discovered  that  almost  thirty 
babies  out  of  every  100  died  under  one  year  of  age.  He  called  his 
people  together  and  showed  them  that  they  were  more  successful  in 
raising  lambs  and  calves  than  babies.  He  suggested  a  simple  practical 
program  which  resulted  in  an  annual  reduction  of  infant  mortality, 
between  1854  and  1863,  of  15  per  cent.  On  the  death  of  Mayor  Morel 
he  was  succeeded  by  two  other  men.  in  turn,  not  interested  in  infant 
mortality  and  the  rate  rose  again  to  30  per  cent.  Then  came  a  second 
Mayor  Morel,  a  son,  a  physician  who  devised  a  complete  set  of  regu- 
lations for  the  welfare  of  the  community  which  he  enforced  through 
his  office.  Every  pregnancy  was  reported  to  him  in  the  early  stage. 
Breast  feeding  was  encouraged  with  every  baby— the  mayor's  office 
was  notified  of  every  case  of  illness  within  twenty-four  hours — regular 
medical  clinics  were  held  and  an  abundant  milk  supply  was  made  avail- 
able. These  measures,  vigorously  enforced,  resulted  in  saving  the  life 
of  nearly  every  baby  born  in  that  village  from  1894  to  1917.  That  is, 
all  the  children  of  Villiers  de  Due  in  that  period  lived  to  grow  up. 

The  great  need  in  American  communities  today  is  a  reproduction  of 
this  experiment.    To  do  this  the  sympathetic  cooperation  of  the  mothers 
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must,  of  course,  be  obtained.  The  truth  of  the  statement  is  demon- 
strated by  the  results  achieved  by  the  shrewd  benevolence  of  that  far- 
seeing  and  generous  Englishman,  Benjamin  Broadbent,  Major  of 
Huddersfield.  In  that  English  borough  a  pound  was  offered  as  a 
birthday  present  to  every  baby  born  in  the  district  which  attained  the 
age  of  twelve  months.  The  homes  of  the  babies  were  visited,  personal 
letters  of  instruction  were  sent  to  each  mother  on  the  onset  of  the 
diarrhoeal  season  and  of  cold  weather,  and  as  a  result  fewer  than  half 
the  number  of  infant  deaths  took  place  in  the  twelve  months.  The 
vital  features  of  these  human  endeavors  in  a  special  field  are  the 
securing  of  the  interest  and  cooperation  of  every  individual  in  need  of 
assistance  and  the  provision  of  just  the  kind  of  prevention  and  of 
remedial  supervision  needed. 

Whenever  this  course  has  been  possible  the  results  in  child  welfare 
work  have  been  striking.  Last  year  in  Baltimore,  for  example,  there 
were  over  13,000  children  under  3  years  of  age  on  the  records  of  the 
Babies'  Milk  Fund  Association.  The  mothers  of  one  third  of  these 
children,  about  4,300,  brought  their  children  more  than  twice  to  the 
welfare  clinics  and  were  interested  and  cooperative.  The  remaining  two 
thirds  brought  their  children  less  than  twice  and  were  less  cooperative 
in  obeying  instructions ;  i.  e.,  were  not  under  satisfactory  supervision. 
The  total  mortality  of  the  first  group  was  1.8  per  cent.,  of  the  second 
group  4.7  per  cent.,  and  the  death  rate  from  nutritional  and  diarrhoeal 
diseases  was  0.2  per  cent,  for  those  well  supervised  and  2.1  per  cent, 
for  those  not  cooperating.  These  figures,  doubtless,  can  be  duplicated 
in  many  other  places.  They  are  sufficiently  stirring  to  present  an 
irrefutable  reason  for  the  attempt  to  go  further  and  reach  effectively 
every  baby,  every  run  about,  and  every  school  child  in  a  given  district 
so  as  to  conclusively  prove  to  the  dullest  voter  that  his  continued 
indifference  is  potential  murder — that  the  whole  of  his  city  and  state 
can  be  as  free  from  disease  as  that  area  covered  by  the  health  center 
if  he  wishes  it  and  is  willing  to  pay  for  it. 

No  group  of  physicians  should  be  more  concerned  in  this  movement 
than  the  pediatrician.  The  treatment  of  children  leads  irresistably  into 
the  domain  of  preventive  medicine.  Could  not  each  one  of  us  give  a 
part  of  his  time  to  the  futhering  in  our  home  neighborhood  of  a  health 
center,  where  in  a  limited  area,  health  education  and  satisfactory 
standards  of  nutrition  and  preventive  treatment  could  be  provided  for 
every  child?  If  under  such  a  demonstration  Q  E.  D.  could  be  written 
— everybody  be  interested  in  keeping  well — no  preventable  defects— a 
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great  reduction  in  morbidity  and  mortality  rates — then  one  could  com- 
placently rest  and  leave  to  others  the  multiplication  of  the  health  centers 
until  the  whole  country  was  covered. 

It  is  no  wonder  that  the  American  Red  Cross  is  interested  in  the 
program  of  establishing  health  centers.  It  ought  not  to  be  said  that  this 
national  organization  which  summoned  under  its  standard  practically 
the  whole  nation  is  quickened  to  activity  only  by  temporary  calamities 
but  remains  unconscious  of  the  continued  disaster  of  preventable  disease 
arid  death  that  gnaw  at  the  vitality  and  prosperity  of  the  people. 

Ignorance  is  the  cause  of  this  condition  and  health  education  is  the 
great  means  of  service  by  which  this  ignorance  can  be  removed.  The 
Red  Cross  seeks  to  transfer,  so  to  speak,  a  large  part  of  the  activities 
of  its  8,000,000  loyal  workers  during  the  war,  from  battle  scarred 
France  where  it  helped  the  French  mother  to  save  her  baby's  life,  and 
the  French  people  to  cope  with  disease.  It  will  transfer  these  activities 
as  far  as  possible  to  strategic  centers  in  our  own  country  where  the 
same  spirit  will  render  to  our  people  the  same  kind  of  service  which  it 
gave  so  unstintingly  to  a  foreign  people.  This  is  not  the  place  to  enter 
into  the  details  of  the  organizations  of  a  health  center.  I  have  tried 
briefly  to  outline  the  great  need  and  to  indicate  that  to  meet  this  real 
emergency  the  most  practical  immediate  step  seems  to  be  the  introduc- 
tion of  such  intensive  methods  of  public  and  private  sanitation  as  will 
reach  100  per  cent,  of  the  population  of  a  restricted  area,  that  thus  the 
efficacy  of  these  methods  will  be  proven,  and  if  proven,  reproduced 
many  times. 


THE    MANAGEMENT    OF    A    DIPHTHERIA    OUTBREAK 
IN    A    PRIVATE    SCHOOL 
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In  spite  of  the  tremendous  advances  which  have  been  made  during 
the  past  thirty  years  in  the  diagnosis  and  treatment  of  diphtheria,  with 
many  of  which  the  laity  has  become  thoroughly  familiar,  no  disease 
breeds  greater  chaos  in  a  shorter  period  of  time,  when  it  occurs  in  an 
institution  which  has  at  least  temporarily  the  physical  as  well  as  the 
educational  responsibility  of  a  large  group  of  children. 

The  theoretical  management  of  a  situation  of  this  type  is  fairly 
simple,  but  the  practical  application  of  these  theories  offers  difficulties, 
medical  as  well  as  human,  which  are  often  a  source  of  tremendous 
concern  and  frequently  tax  ingenuity  and  tact,  before  a  satisfactory 
solution  of  the  problem  is  achieved. 

Diphtheria,  from  a  hygienic  standpoint,  has  since  1913  been  placed 
on  an  entirely  new  basis  and  it  will  be  well  to  consider  the  bearing  of 
this  fact  upon  its  control.  Up  to  the  time  that  Schick  put  at  our 
disposal  a  method,  whereby  it  was  possible  to  determine  the  individual 
susceptibility  to  the  disease,  the  problem  of  immunity  to  diphtheria  had 
not  been  solved.  In  a  general  way  it  had  been  recognized  that  under 
one  year  of  age  the  condition  was  rare,  between  two  and  five  years 
most  common,  and  among  adolescents  and  adults  again  less  prevalent. 
Its  occasional  occurrence,  however,  at  any  age,  made  all  individuals  on 
exposure  potential  susceptibles  and  from  a  public  health  standpoint  this 
conception  was  the  only  tenable  one.  With  the  knowledge  that  evolved 
from  Schick's  discovery,  there  has  developed  an  entirely  new  view- 
point as  to  immunity  against  and  prophylaxis  of  the  disease. 

The  management  of  diphtheria  outbreaks  in  institutions  where  large 
numbers  of  children  were  collected  had  depended,  until  Schick  described 
his  test,  upon  the  feasibility  of  sending  these  children  to  their  respective 
homes.  In  orphan  asylums  and  in  hospitals  all  children  exposed  were 
passively  immunized  with  1 ,000  units  of  antitoxin,  noses  and  throats 
cultured  and  those  children  suffering  from  the  disease  or  found  to  be 
carriers  properly  isolated.  When  the  exposure  was  immediately 
terminated,  this  procedure  was  usually  efficient  in  eradicating  the  dis- 
ease.    When  it  was  not  possible,  however,  to  discover  and  remove  all 
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carriers,  it  was  soon  noticed  that  whereas  fresh  cases  of  diphtheria  did 
not  appear  for  a  considerable  period  of  time  after  the  prophylactic 
injection  of  1,000  units  of  antitoxin,  in  from  two  to  four  weeks  new 
children  came  down  with  the  disease.  It  was  then  discovered  that  an 
injection  of  antitoxin  was  only  able  to  protect  against  the  condition  for 
a  short  period  of  time  and  it  was  found  necessary  to  repeat  the 
prophylactic  dose  in  two  or  three  weeks,  if  there  was  still  a  possibility 
of  exposure. 

In  schools,  on  the  other  hand,  where  the  responsibility  for  the  chil- 
dren rested  with  their  parents,  the  technique  was  very  variable.  In 
some  places  all  the  students  were  sent  home  and  left  to  the  very 
uncertain  management  of  the  family  doctor.  In  others,  more  properly 
supervised,  cultures  were  taken  in  the  school,  carriers  sent  home  with 
instruction  as  to  isolation  and  prophylactic  doses  of  antitoxin,  given 
either  in  the  school  or  by  a  medical  advisor  at  home.  In  either  event 
the  school  was  invariably  closed  for  a  considerable  period  of  time  and 
often  numerous  fantastic  procedures  employed  to  disinfect  rooms  or 
correct  errors  in  plumbing,  hoping  thereby  to  prevent  a  recurrence  of 
the  disease  by  methods  absolutely  futile. 

It  is,  perhaps,  worth  while  to  mention,  that  one  result  was  always 
accomplished  by  this  very  unsatisfactory  plan,  namely,  a  complete 
disorganization  of  the  school  and  often  a  reappearance  of  the  disease 
after  the  children  returned  to  their  work,  because  some  carrier  had  not 
been  discovered  in  the  routine  examinations  made  under  the  supervision 
of  many  and  occasionally  incompetent  observers.  Furthermore,  with, 
for  example,  one  hundred  children  in  the  institution  going  to  their 
respective  homes,  there  was  always  the  possibility  of  a  corresponding 
number  of  new  foci  starting  in  uninfected  communities.  With  human 
nature  constituted  as  it  is,  parents  have  always  had  a  false  sense  of 
security  in  the  assumption  that  in  the  home  the  previously  exposed 
child  enjoyed  a  far  greater  degree  of  safety,  and  whereas  properly 
qualified  medical  men  and  sanitarians  have  realized  the  futility  of  this 
argument,  steps  have  rarely  been  taken  to  combat  it. 

With  a  fuller  realization  of  the  responsibility  entailed  in  the  admin- 
istration of  foreign  serums,  the  arguments  for  and  against  which  are 
not  within  the  scope  of  this  paper,  it  must  be  admitted  that  the  con- 
tention is  sound  that  any  therapeutic  measure,  however  benign,  which 
can  be  definitely  proven  to  be  unnecessary,  is  always  contraindicated. 
Briefly  summarized  this  method  of  handling  a  diphtheria  outbreak  can 
be  harshly  criticized    for   the   following  reasons:      (1)    It   places   the 
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responsibility  for  the  control  of  the  situation  upon  too  many,  often 
incapable  heads.  (2)  It  is  conducive  to  the  spread  of  the  disease  by 
the  formation  of  new  and  distant  foci.  (3)  It  entails  the  administration 
of  foreign  sera  to  all  the  children,  whether  it  is  necessary  or  not. 
(4)  It  disorganizes  the  school.  (5)  In  view  of  our  present  concep- 
tion of  the  immunity  and  prophylaxis  of  diphtheria,  it  cannot  possibly 
be  either  efficient  or  successful. 

Realizing  its  shortcomings,  the  above  described  method  was  pretty 
generally  recommended  up  to  1913.  Since  Schick  described  his  technic 
of  testing  intracutaneously  to  determine  the  presence  of  immunity  or 
susceptibility  to  diphtheria  and  Behring  applied  the  toxin-antitoxin 
injection  method  of  conferring  an  active  immunity  on  all  susceptibles, 
the  disease  from  an  epidemiologic  standpoint  has  undergone,  under  ideal 
conditions,  many  changes.  In  this  country  the  work  of  Park  and 
Zingber  is  ample  proof  that  the  claims  of  Schick  and  Behring  have 
stood  the  test  of  time  and  will  be  recognized  in  the  future  as  a  great 
boon  to  humanity,  one  more  convincing  evidence  of  the  tremendous 
bearing  of  the  laboratory  on  clinical  medicine. 

It  may  be  well  to  digress  for  a  moment  and  briefly  call  attention  to 
the  main  steps  in  the  conquest  of  diphtheria.  The  epidemiologic  and 
clinical  phases  are  too  intimately  connected  to  permit  of  separate  dis- 
cussion. Less  than  fifty  years  ago  nothing  was  known  of  the  disease 
except  its  clinical  characteristics  and  tremendous  mortality  rate.  In 
1883,  Klebs  discovered  the  etiologic  agent;  in  1884,  Loeffler  isolated 
the  organism  and  cultured  it  on  artificial  mediums.  In  1893,  Behring 
gave  to  the  world  the  epoch  making  antitoxin  and  reduced  the  mortality 
from  75  per  cent,  to  10  per  cent.  Since  then,  however,  the  morbidity 
and  mortality  from  the  disease  have  not  changed  and  no  advances  have 
been  made  until  Schick  described  the  method  whereby  immunity  was 
determinable  and  Behring  that  whereby  active  immunity  might  be  con- 
ferred. Each  one  of  these  scientific  laboratory  achievements  today 
plays  a  role  in  the  control  of  diphtheria  and  combined  they  place  at 
the  disposal  of  medicine  means  through  which  the  ravages  of  diphtheria 
may  be  spared  to  posterity. 

The  bearing  of  these  facts  on  the  epidemiologic  study  of  this  dis- 
ease can  best  be  emphasized  by  detailing  the  methods  by  which  an 
outbreak  of  diphtheria  in  a  large  private  boarding  school  was  eradicated. 

March  9,  1921,  three  boys  about  10  years  of  age,  in  a  private  school 
containing  about  150  students  averaging  from  8  to  18  years,  reported 
themselves  ill.    On  investigation  it  was  learned  that  one  boy,  a  member 
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of  a  religious  sect  that  recognized  no  disease,  had  been  ailing  about 
four  days,  without  attention  being  paid  to  his  condition  and  that  he 
had  been  mingling  freely  with  the  other  members  of  the  school. 
Examination  of  the  three  boys  showed  them  to  be  suffering  from 
clinical  diphtheria  and  they  were  immediately  isolated  and  appropriately 
treated  with  antitoxin.  The  diagnosis  was  confirmed  bacteriologically. 
Coincidental  with  the  development  of  these  cases  of  diphtheria,  five 
other  boys  became  acutely  ill  with  what  was  apparently  influenza,  the 
diagnosis  of  which,  notwithstanding  that  no  membrane  was  present 
and  nose  and  throat  cultures  were  negative,  was  difficult  and  worrisome. 
The  question  immediately  arose  as  to  what  steps  should  be  employed 
to  control  and  eradicate  this  incipient  epidemic  of  diphtheria.  The 
following  procedures  were  carried  out.  Nose  and  throat  cultures  were 
made  on  all  inhabitants  of  the  school  on  the  same  day  that  the  cases 
were  discovered.  Immediate  cooperation  was  available  with  a  very 
efficient  laboratory  manufacturing  biologic  products,  so  that  a  fresh 
supply  of  toxin  for  the  Schick  test  was  obtained  in  proper  dilution,  so 
that  0.2  c.c.  contained  1/50  M.L.D.  and  an  equal  quantity  of  toxin 
heated  to  75  C  for  ten  minutes  to  be  used  as  a  control.  March  10. 
1921,  twenty-four  hours  after  the  outbreak  was  recognized,  Schick 
tests  and  controls  were  made  on  every  member  of  the  school  including 
any  possible  contacts.  The  first  reading  was  made  at  the  end  of  forty- 
eight  hours,  March  12,  1921,  and  the  percentage  of  positive  reactions 
was  sixty-five.  This  was  verified  by  a  second  reading  made  at  the  end 
of  ninety-six  hours.  Of  the  150  cultures  made  March  9,  1921,  ten  were 
found  to  be  positive  and  these  boys  were  immediately  isolated  in  a 
building  separate  from  the  rest  of  the  school.  The  question  arose 
when  the  first  Schick  reading  was  made  as  to  what  should  be  done 
with  those  boys  having  a  positive  reaction.  The  decision  reached  was. 
that  all  carriers  with  positive  Schick's  should  receive  1,000  units  of 
antitoxin  subcutaneously,  but  inasmuch  as  the  original  exposure  to  the 
disease  had  occurred  six  days  previously,  and  as  no  new  cases  had 
developed  for  three  days,  that  an  immunizing  dose  of  antitoxin  would 
not  be  given  to  the  positive  Schick  cases,  that  were  not  apparently 
carriers,  unless  another  case  of  diphtheria  manifested  itself.  This 
decision  seemed  justifiable  when  the  relatively  short  incubation  period 
of  the  disease  was  considered.  The  one  questionable  link  in  the  chain 
of  argument,  however,  rested  in  the  fact  that  it  was  not  possible  to 
detect  all  the  carriers  on  the  first  culture.  On  the  day  that  the  second 
Schick  reading  was  made  at  the  ninety-sixth  hour,  five  days  after  the 
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last  ease  of  diphtheria  and  eight  days  after  the  exposure  of  the  first 
boy  ill  of  the  disease,  another  case  developed.  At  that  time  all  the 
children  with  positive  Schicks  received  1,000  units  of  antitoxin  and 
nO  other  case  occurred  among  the  students.  One  of  the  nurses,  how- 
ever, who  was  caring  for  the  sick  boys  contracted  the  disease,  notwith- 
standing that  she  was  credited  with  having  a  negative  Schick  reading. 
This  apparent  inconsistency  was  explained  when  it  was  learned  that, 
instead  of  having  had  her  test  on  the  day  that  the  concentrated  toxin 
was  originally  diluted,  forty-eight  hours  had  elapsed  and  the  toxin 
consequently  had  deteriorated.  That  a  single  culture  of  the  nose  and 
throats  of  contacts  was  not  sufficient  was  proven  by  the  fact  that  a 
second  culture  made  six  days  after  the  primary  one  showed  fourteen 
additional  carriers. 

With  proper  isolation  of  the  sick  boys  and  the  carriers,  the  problem 
presented  itself  as  to  how  the  healthy  boys  in  the  school  should  be 
controlled.  When  the  disease  first  manifested  itself,  the  parents  or 
guardians  of  all  the  students  were  immediately  notified.  The  expected 
amount  of  consternation  occurred,  but  when  it  was  explained  that  the 
management  of  the  situation  was  to  be  placed  in  the  hands  of  a  repre- 
sentative of  the  department  of  pediatrics  of  the  University  of  California, 
the  confusion  rapidly  abated.  The  parents  of  about  half  a  dozen  boys 
insisted  upon  removing  their  children  from  the  school  immediately. 
The  Schick  tests  had  been  done  on  these  students  and  their  respective 
medical  advisors  were  informed  of  the  situation  and  cooperated  in  each 
case,  so  that  the  boys  received  the  same  treatment  that  was  accorded 
the  pupils  that  remained  in  the  school.  No  boy  staying  in  the  school 
after  the  initial  consent  of  the  parents  was  obtained  was  allowed  to 
leave  for  any  purpose.  Only  parents  were  allowed  to  visit  the  boys 
and  always  under  proper  supervision.  Class  room  exercises  and 
athletics  proceeded  as  usual.  Cultures  were  made  on  the  noncarriers 
at  five  day  intervals  but  after  the  second  examination  no  fresh  carriers 
were  discovered. 

It  is  comparatively  simple  to  write  a  description  of  a  situation  of 
this  type  and  even  less  difficult  for  a  trained  mind  to  grasp  immediately 
its  details,  but  there  is  a  certain  human  element  bound  up  in  a  problem 
of  this  kind,  that  to  say  the  least,  taxes  the  ingenuity  and  patience  of 
those  who  have  it  in  charge.  The  criticism,  the  blame,  the  doubt,  the 
apprehension  of  parents  under  such  circumstances  make  the  task  truly 
burdensome,  particularly  for  the  master  of  the  school. 
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Some  very  interesting  facts  can  be  learned  from  a  careful  study  of 
the  records  of  this  outbreak.  That  the  percentage  of  positive  Schick 
reactions  in  boys  from  8  to  18  years  of  age  should  have  been  as  high 
as  65,  is  very  remarkable  when  one  considers  the  records  that  have 
been  published  by  numerous  observers.  It  suggests  the  possibility, 
considering  that  these  boys  come  from  a  stratum  of  society  where 
diphtheria  is  not  prevalent,  that  repeated  exposure  to  the  disease  plays 
a  role  in  its  development  of  a  natural  active  immunity. 

The  bacteriologic  side  of  this  outbreak  prevented  probably  the  most 
difficulties,  particularly,  when  the  second  large  group  of  carriers  were 
discovered.  It  is  very  difficult  to  explain  to  parents  ,why  the  noses 
and  throats  of  their  children  should  be  negative  at  the  first  examination 
and  positive  at  the  second  examination,  particularly  when  subconsciously 
they  are  associating  the  whole  situation  with  neglect  on  the  part  of 
someone. 

Too  much  stress  cannot  be  laid  on  the  most  assiduous  attention 
being  given  to  the  supervision  of  this  phase  of  the  problem.  When 
throat  cultures  are  made,  the  specimens  should  be  obtained  from  the 
crypts  of  the  tonsils,  if  the  tonsils  are  present,  and  when  removed  the 
cultures  should  be  taken  from  the  tonsillar  fossae  and  as  high  up  on  the 
posterior  pharyngeal  wall  as  possible.  In  taking  nose  cultures,  the 
swabs  should  be  introduced  far  back  into  the  posterior  portion  of  the 
nares.  It  may  sound  superfluous  to  call  attention  to  the  importance  of 
having  the  cooperation  of  a  laboratory,  in  which  the  clinician  has 
unbounded  confidence,  but  when  the  importance  of  correct  interpreta- 
tion is  considered,  no  one  thing  can  make  the  management  of  a 
diphtheria  outbreak  simpler  than  the  unquestionable  experience  and 
capacity  of  the  bacteriologist.  On  account  of  the  inconveniences 
entailed  in  the  isolation  of  the  twenty-four  carriers,  very  early  recourse 
was  had  to  the  use  of  toxicity  tests  in  guinea-pigs  to  determine  the 
virulence  of  the  bacteria  and  it  was  surprising  that  of  the  carriers  a 
large  percentage  showed  nonvirulent  diphtheroids.  The  final  raising 
of    the    quarantine    was    unquestionably    expedited    by    this    method. 

When  conditions  in  the  school  were  normal  advantage  was  taken 
of  the  knowledge  gained  from  the  Schick  tests  and  communications 
were  addressed  to  the  parents  of  all  the  boys  explaining  to  them  the 
import  of  these  results.  They  were  informed  briefly  that,  if  their 
children  had  negative  Schick  reactions,  they  would  probably  always 
remain  immune  to  the  disease  and  when  the  reactions  were  positive 
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they  were  advised  of  the  toxin-antitoxin  method  of  conferring  active 
immunity  and  urged  to  have  this  treatment  carried  out  by  their  medical 
advisors. 

Briefly,  the  following  facts  may  be  laid  down  as  a  means  of  con- 
trolling a  diphtheria  outbreak  in  a  boarding  school : 

1.  Immediate  isolation  and  treatment  of  the  sick  children. 

2.  Immediate,  carefully  supervised  nose  and  throat  cultures  on  all 
members  of  the  school. 

3.  Schick  tests  with  proper  controls  on  all  members  of  the  school 
within  twenty-four  hours. 

4.  Administration  of  1,000  units  of  antitoxin  subcutaneously  to  all 
children  having  positive  Schick  reaction  at  the  end  of  forty-eight  hours. 

5.  Reculture  of  noses  and  throats  of  all  contacts  two  days  after 
the  primary  culture. 

6.  Any  ill  child  should  be  isolated  from  the  healthy  children  and 
from  the  true  diphtheritics  until  a  positive  diagnosis  is  established. 

7.  All  of  the  carriers  should  be  immediately  isolated  and  where  it 
is  possible,  toxicity  tests  should  be  employed  to  avoid  the  exposure  of 
those  children  having  virulent  diphtheroids  to  those  with  true  virulent 
organisms. 

8.  When  the  outbreak  is  controlled,  active  immunity  should  be  con- 
ferred on  all  children  with  positive  Schick  reactions  by  the  proper 
injections  of  toxin-antitoxin  mixtures. 


MYOCARDIAL     DEGENERATION     IN     CONGENITAL 

SYPHILIS 

ALFRED     FRIEDLANDER 

CINCINNATI 

The  importance  of  acquired  syphilis  as  an  etiologic  factor  in  the 
causation  of  heart  disease  is  now  fully  known.  Syphilis  plays  a  role, 
not  only  in  the  production  of  aortic  valvular  lesions  of  aortitis  and  of 
aneurysm  of  the  aorta,  but  also  stands  in  causal  relation  to  myocardial 
degeneration.  What  is  apparently  not  so  universally  recognized  is  that 
congenital  syphilis  is  a  definite  factor  to  be  reckoned  with  in  the  heart 
disease  of  early  life.  It  has  long  been  known  that  the  aneurysms  of 
the  aorta  occasionally  found  in  very  young  life  rested  on  a  basis  of 
congenital  syphilis.     Jacobi  pointed  this  out  many  years  ago. 

Within  the  past  decade,  however,  increasing  attention  has  been 
focussed  on  myocardial  degeneration.  And  this  study  of  cardiac 
arrhythmias  in  early  life — resting  on  an  organic  basis — has  been  inten- 
sively pursued.  The  separation  of  the  cardiac  irregularities  in  child- 
hood into  the  categories  of  functional  and  organic  lesions  is  one  of 
the  things  for  which  we  are  indebted  to  MacKenzie.  Modern  graphic 
methods  have  made  it  possible  for  us  to  say  with  a  good  deal  of 
accuracy,  in  a  given  case,  whether  a  cardiac  arrhythmia  in  a  child  rests 
on  an  organic  basis  or  not,  whether  the  irregularity  belongs  in  one  of  the 
groups  of  sinus  arrhythmias,  or  whether  it  is  due  to  real  organic 
myocardial  degeneration.  The  importance  of  the  decision,  from  the 
viewpoint  of  prognosis  and  proper  treatment,  needs  hardly  be  stated. 

The  object  of  this  note  is  to  call  attention  to  the  fact  that  myocardial 
degeneration  in  infancy,  and  in  early  childhood  in  very  many  instances, 
rests  upon  the  basis  of  congenital  syphilis. 

In  1911,  Warthin1  pointed  out  that  there  exists  a  special  form  of 
interstitial  myocarditis,  localized  or  diffuse,  due  to  the  presence  of  the 
Spirochaeta  pallida  and  resulting  from  congenital  lesion.  Of  nine 
cases  in  infants  and  young  children,  coming  to  necropsy,  the  diagnosis 
of  congenital  syphilis  had  been  made  antemortem  in  only  one  case. 
This  case  had  presented  no  cardiac  symptoms,  though  the  necropsy 
showed  a  very  severe  grade  of  myocardial  degeneration  with  immense 
numbers  of  spirochetes  in  the  heart  wall. 


1.  Warthin:    Am.  J.  M.   Sc.   141:348.   1911. 
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Most  of  the  twelve  cases  studied  (three  were  in  adolescents  past 
puberty)  showed  a  definite  enlargement  of  the  heart.  Summarizing 
the  microscopic  findings,  it  may  be  said  that  gumma  of  the  heart  was 
very  rare.  Most  of  the  cases  showed  a  localized  or  diffuse  interstitial 
myocarditis  with  spirochetes  in  the  proliferating  interstitial  tissue 
(fibroplastic  epitheloid  areas)  of  the  heart  wall. 

Warthin  also  points  out  that  in  some  of  the  cases,  the  characteristic 
macroscopic  syphilitic  changes  in  the  heart  wall  were  lacking,  so  that 
the  diagnosis  of  the  syphilitic  nature  of  the  myocardial  lesion  could 
only  be  made  by  microscopic  examination. 

Similarly,  Moazek  found  myocardial  changes,  acute  myocarditis 
with  patches  of  perivascular  infiltration  of  mononuclear  cells,  in 
twenty-four  of  150  necropsies  in  syphilitic  foundlings,  but  gumma  in 
only  four.  Now,  gummatous  changes  are  also  described  by  Adler  as 
infiltrations  about  the  blood  vessels  accompanied  by  early  chronic 
endarteritis  and  mesarteritis  with  frequent  hemorrhages  into  and  about 
the  vessel  walls.  It  is,  of  course,  not  implied  by  any  of  these  observers 
that  the  cardiac  lesions  in  congenital  syphilis  are  necessarily  limited 
to  the  myocardium.  Syphilitic  aortitis  in  all  respects  similar  to  that 
found  after  acquired  syphilis  has  been  repeatedly  described. 

The  fact  that  myocarditis  in  early  life  is  not  infrequently  due  to 
congenital  syphilis,  has  not  had  the  clinical  recognition  that  it  deserves. 
We  are  accustomed  to  attribute  myocardial  degeneration  in  early  life 
to  certain  of  the  acute  specific  diseases,  notably  diphtheria,  typhoid 
pneumonia  and  influenza.  We  know  that  acute  rheumatic  fever  pro- 
duces not  only  valvular  lesions,  but  in  many  cases  very  definite  degen- 
eration of  the  heart  wall.  But  we  have  not  paid  sufficient  attention,  it 
seems  to  me,  to  the  role  of  congenital  syphilis  in  the  production  of 
myocardial  degeneration. 

There  is,  of  course,  no  typical  form  of  myocarditis  which  may  be 
recognized  as  luetic.  The  signs  and  symptoms  varying  in  intensity 
in  individual  cases  are  the  ordinary  ones — enlargement  of  the  heart, 
feebleness  of  the  first  sound,  with  at  times  a  systolic  murmur  at  the 
apex.  Arrhythmia  due  to  the  occurrence  of  rather  frequent  extra- 
systoles  is  common.  Typical  auricular  fibrillation  is  almost  never  seen 
in  early  childhood.  Chronic  passive  congestion  of  the  abdominal  vis- 
cera with  accumulation  of  fluid  in  the  serous  cavities  mark  the  severer 
cases.  Dyspnea  on  exertion,  precordial  distress,  and  the  associated 
symptoms  so  commonly  described  complete  the  picture.  The  Wasser- 
mann  test  is  not  always  positive  even  in  well  marked  cases. 
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It  is  interesting,  however,  to  note  the  rapid  improvement  of  the 
cardiac  condition  in  these  cases  on  simple,  intensive  antisyphilitic  treat- 
ment alone. 

It  is,  of  course,  true  that  in  some  cases  of  myocardial  degeneration 
due  to  congenital  syphilis — the  other  lesions  in  the  body  help  to  lower 
the  resistance,  so  that  cure  is  impossible.  But  I  am  especially  desirious 
of  emphasizing  the  point  that  in  many  cases  syphilitic  myocardial 
degeneration  may  be  the  only  manifestation  of  congenital  syphilis. 

Warthin  considers  syphilitic  myocarditis  an  important  cause  of 
death  in  early  life,  occurring  often  in  apparently  healthy  children  in 
whom  syphilis  may  never  have  been  suspected  clinically. 

At  any  rate,  experience  has  shown  that  congenital  syphilis  is  a 
not  infrequent  cause  of  myocardial  degeneration  and  that  intensive 
anti luetic  treatment  often  brings  about  a  remarkable  improvement 
in  the  myocarditis  of  many  children. 

It  seems  quite  justified,  therefore,  to  suggest  the  advisability  of  such 
a  course  of  treatment  in  the  myocarditis  of  young  children,  irrespective 
of  the  presence  of  a  positive  Wassermann  and  regardless  of  the  fact 
that  other  definite  signs  of  congenital  syphilis  are  lacking. 

DISCUSSION 

Dr.  Veeder  :  I  am  interested  in  this  paper  because  of  our  experience  with 
several  hundred  syphilitic  children  in  the  last  few  years  and  among  whom  we 
have  found  myocardial  and  other  cardiac  disease  uncommon.  We  have  been 
interested  in  this  phase  because  of  the  frequency  with  which  one  sees  syphilitic 
heart  disease  in  the  adult.  In  about  500  cases  we  have  seen  only  one  aneurysm 
and  we  have  come  to  feel  very  doubtful  about  the  so-called  syphilitic  heart 
which  Warthin  feels  is  so  common.  It  is  certainly  not  present  clinically  in 
syphilitic  children.  Further  I  feel  that  it  is  extremely  questionable  to  call  a 
cardiac  condition  in  an  adult  syphilitic  in  the  absence  of  clinical  signs  of 
syphilis  or  a  positive  WTassermann  reaction.  Certainly  one  is  not  justified  in  a 
diagnosis  of  syphilis  in  the  child  in  the  presence  of  a  myocardial  lesion  when 
the  Wassermann  reaction  and  other  clinical  findings  are  negative. 


THE     CLINICAL    VALUE     OF     INTRAPERITONEAL 
INJECTIONS     OF     SALT     SOLUTION 

J.    CLAXTON    GITTINGS,    M.D.,    and    JOHN    D.    DONNELLY.    M.D. 

PHILADELPHIA 

Since  the  publication  of  the  paper  by  Blackfan  and  Maxcy  1  from 
Howland's  Clinic,  citing  the  advantages  of  the  intraperitoneal  route 
for  the  administration  of  saline  solution  to  dehydrated  infants,  the 
method  has  been  widely  adopted  and  would  appear  to  be  one  of  the 
most  valuable  therapeutic  procedures  which  have  been  proposed  in 
recent  years. 

In  1914,  Dandy  and  Rowntree  injected  solutions  of  phenolphthalein 
into  the  peritoneal  cavities  of  dogs  and  found  that  the  dye  appeared 
in  the  blood  in  from  two  to  four  minutes  and  in  the  urine  in  from 
four  to  six  minutes  while  the  quantitative  output  in  the  urine  during 
the  first  hour  amounted  to  from  40  to  60  per  cent,  of  the  amount  of 
dye  injected  (0.6  mg.).  This  is  fully  as  much  of  the  dye,  on  the 
average,  as  is  excreted  after  intramuscular  injection  and  almost  as 
much  as  though  it  had  been  injected  intravenously.  The  result  would 
suggest  that  absorption  of  isotonic  solutions  from  the  peritoneal  cavity 
is  so  rapid  as  almost  to  equal  the  efficacy  of  intravenous  injections. 

The  present  study  was  begun  at  the  Children's  Hospital,  Phila- 
delphia, in  August,  1919,  in  order  to  make  comparisons  between 
various  methods  of  administering  water  and  to  accumulate  statistics 
on  the  intraperitoneal  method.  We  first  proved  at  necropsy  that  it  was 
practically  impossible  to  perforate  the  bowel  by  the  sudden  insertion 
of  a  needle  through  the  abdominal  wall  and  that  the  peritoneal  cavity 
of  guinea-pigs  could  be  injected  repeatedly  with  isotonic  salt  solution 
with  or  without  dyes,  without  causing  harm  or  discomfort. 

In  the  comparison  of  different  methods  of  introducing  water,  the 
five  .usual  routes  were  used  at  first — by  mouth,  by  bowel,  intravenously, 
subcutaneously  and  by  intraperitoneal  injection.  The  first  and  last 
soon  proved  to  be  the  only  methods  that  permit  of  safe  and  painless 
administration  of  water  in  sufficient  amounts  to  be  of  real  value,  so 
that  the  others  practically  were  discarded  so  far  as  the  introduction 
of  fluid  per  se  was  concerned. 


1.  Am.  J.  Dis.  Child.  15:19  (Jan.)   1918. 
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The  occurrence  of  vomiting  and  the  disinclination  of  the  child 
to  drink  are  the  chief  practical  objections  to  the  oral  method  of 
administration.  We  found  that  the  use  of  the  nasal  tube  obviated 
the  latter  difficulty,  and  that  water,  introduced  by  this  method,  was 
retained  quite  often  in  spite  of  the  fact  that  food  would  be  vomited. 

A  small,  soft  rubber  catheter,  number  8  to  12  French  scale,  is 
thoroughly  lubricated  with  a  stiff  grease  such  as  petrolatum,  several 
drops  of  liquid  petrolatum  instilled  into  the  nostril  and  the  catheter 
with  tube  and  funnel  attached,  is  passed  into  the  esophagus  for  a  total 
distance  of  from  20  to  25  cm.  (8  to  10  inches)  from  the  anterior 
nares.  The  nurse  is  instructed  next  to  hold  the  funnel  under  water. 
The  absence  of  air  bubbles  insures  that  the  catheter  has  not  passed 
into  the  trachea.  From  90  to  250  c.c.  (3  to  8  ounces)  of  sterile  water 
are  then  poured  into  the  funnel.  The  whole  procedure  can  be  done  so 
quickly  that  the  water  is  in  the  stomach  before  the  child  has  had  much 
chance  to  resist.  We  feel  that  the  introduction  of  the  tube  to  a  point 
well  beyond  the  epiglottis  but  not  through  the  cardia,  lessens  the 
incidence  of  vomiting,  and  that  the  use  of  the  nasal  route  is  less  apt  to 
induce  gagging  than  is  the  passage  of  the  tube  by  mouth.  In  80  per 
cent,  of  the  patients  this  use  of  the  nasal  tube  did  not  excite  vomiting 
at  all — or  at  most,  only  occasionally.  For  example,  one  patient  vomited 
only  once  during  thirty-two  treatments  and  another  only  twice  in 
thirty-six  treatments.  Unless  vomiting  is  induced  there  is  no  shock 
and  the  discomfort  is  minimal.  Free  lubrication  is  essential  when 
the  tube  is  to  be  used  often. 

The  introduction  of  from  300  to  750  c.c.  (10  to  24  ounces)  of 
water  in  twenty-four  hours  can  be  done  without  any  interference  with 
the  taking  of  food,  if  a  four  hour  feeding  interval  is  adopted  and 
the  water  given  from  three  to  three  and  one-half  hours  after  a  feeding. 
Many  of  our  "tube"  cases  also  received  intraperitoneal  injections  of 
saline.  By  the  early  administration  of  water  by  nasal  tube  to  patients 
with  diarrhea  it  appeared  that  dehydration  sometimes  could  be  prevented. 

Ohlmann's  results  2  from  the  administration  of  water  to  thirty-four 
fasting  infants  and  twenty  children  are  of  interest  in  this  connection. 
Using  from  200  to  400  c.c.  of  water  and  collecting  the  urine  at  intervals 
thereafter,  he  found  that  infants  under  9  months  voided  only  from 
69  to  92  per  cent,  of  urine  in  proportion  to  the  water  ingested,  whereas 
the  older  children  voided  from  113  to  175  per  cent.    This  would  suggest 


2.  Ztschr.  f.  Kinderh.  26:    No.  6   (Oct.  8)    1920. 
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that  dehydration  in  infants  can  be  influenced  quite  readily  by  water 
administered  per  ovam  but  that  diuresis  would  be  proportionately  less 
active. 

INTRAPERITONEAL     INJECTIONS 

The  description  of  the  technic  of  this  procedure  need  not  be  repeated. 
Marked  abdominal  distention  appears  to  be  the  only  contraindication. 
Efforts  to  relieve  meteorism  usually  were  sufficiently  successful  to 
enable  us  in  time  to  inject  any  child  who  needed  it. 

As  a  general  rule,  we  were  able  to  inject  from  20  to  30  c.c.  (5  to 
8  drams)  for  each  480  gm.  (pound)  of  body  weight,  in  infants  under 
1  year  of  age.  At  times  much  more  than  this  proportion  was  injected, 
but  300  c.c.  appears  to  be  a  maximum.  The  needle  was  withdrawn  at 
once  whenever  disturbance  of  pulse  or  respiration  occurred.  Occa- 
sionally, a  temperature  reaction  was  observed  within  three  hours,  which 
quickly  subsided,  except  in  the  event  that  it  merged  into  the  pre-agonal 
rise  seen  in  some  of  the  desperately  ill  cases.  It  is  impossible  to  believe 
that  the  injection  itself  caused  these  fatalities.  Occasionally  there 
would  be  a  leak  of  saline  through  the  puncture  wound  after  the  needle 
had  been  withdrawn.  This  was  checked  usually  by  firm  pressure  for 
a  few  minutes  or  by  a  sterile  gauze  and  collodion  dressing.  In  one 
instance  the  leak  continued  for  twelve  hours,  requiring  frequent  changes 
of  a  sterile  dressing,  but  without  any  serious  consequences.  Apparently 
this  was  due  to  the  use  of  too  large  a  needle. 

In  a  few  cases  glucose  in  a  5  per  cent,  solution  was  injected  in 
place  of  saline  solution,  but  this  was  followed  at  times  by  such  distress 
and  peritoneal  irritation,  with  rise  of  temperature,  as  to  cause  us  to 
abandon  its  use. 

The  majority  of  the  cases  belonged  to  the  group  of  gastro-intestinal 
disturbance  with  diarrhea.  Fifty-seven  had  been  acutely  ill  two  weeks 
or  less  before  admission  to  the  hospital,  and  twenty-two  over  two 
weeks.  Most  of  these  seventy-nine  cases  showed  more  or  less  intoxi- 
cation, and  the  mortality  was  64.5  per  cent.  Twenty-six  cases  were 
diagnosed  infantile  atrophy  but  had  more  or  less  diarrhea.  The 
mortality  among  these  was  61.6  per  cent.  Two  premature  infants  and 
one  with  double  otitis  media  and  diarrhea,  died.  Seven  infants  admitted 
for  regulation  of  feeding  on  account  of  diarrhea  and  one  with  pyelitis, 
recovered.  The  116  patients  received  352  intraperitoneal  injections  of 
physiologic  sodium  chlorid  solution.  The  results  were  recorded  on  the 
following  protocol. 
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Length  of  Illness 
Name  Age  Sex  Hosp.  No.  Prior  to  Admission  Diagnosis 

Date  and  Amount  No.  of         Degree  of 

of  Fluid  Injected     Weight     Temperature     Pulse     Stools     Dehydration     Result 
Final  Result: 
Necropsy  Findings : 

From  such  data  it  was  hoped  that  information  of  value  might  be 
obtained.  It  was  found,  however,  that  comparisons  between  mortality 
and  various  factors  such  as  the  age  were  for  the  most  part  meaningless 
or  else  merely  corroborated  well  known  clinical  facts.  Only  a  few  were 
of  sufficient  interest  to  be  tabulated. 

Comparison  Between  the  Length  of  Illness  Prior  to  Admission  and 
Mortality. — In    Figure    1    the   records    under    the    individual    days    of 
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Fig.  1. — Mortality  compared  with  the  number  of  days  ill  previous  to  admis- 
sion to  hospital.  Mortality  among  patients  sick  ten  days  or  less,  58.8  per  cent. 
Patients  sick  more  than  ten  days,  61.5  per  cent. 

previous  illness  are  of  no  value  owing  to  the  variability  in  the  number 
of  cases  in  the  different  divisions.  Grouping  all  those  patients  who 
were  admitted  on  or  before  the  tenth  day,  and  those  who  had  been  ill 
for  more  than  ten  days,  we  find  a  mortality  higher  in  the  latter  group 
by  less  than  3  per  cent.  This  is  less  than  the  difference  found  by 
McLean  and  Lang3  (14  per  cent.)  and  much  less  than  might  be 
expected  at  first  thought.  The  probable  explanation  is  that  the  mortality 
among  patients  suffering  from  diarrheal  diseases  outside  of  the  hospital 
was  very  high  in  the  first  ten  days  and  that  patients  admitted  after  that 
time  gave  evidence  of  the  doctrine  of  the  survival  of  the  fittest. 


3.  Am.  J.  Dis.  Child.  19:359  (May)   1920. 
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Comparison  of  the  Amount  of  Saline  Injected  with  the  Weight. — 
The  actual  amount  of  fluid  injected  in  the  different  weight  groups 
shows  a  relatively  larger  amount  for  the  youngest  children.  This  can 
be  seen  in  Figure  2,  where  the  infant  weighing  between  2  and  3  kilos 
(average  2%  kilos)  received  more  than  half  the  amount  given  to 
those  who  weighed  from  4  to  5  or  even  from  5  to  6  kilos.  McLean 
and  Lang  did  not  publish  figures  to  show  the  actual  amounts  injected 
so  that  no  comparison  is  possible.  It  is  conceivable  that  we  not  only 
met  but  exceeded  the  fluid  requirements  of  the  small  babies. 

Comparison  Between  the  X umber  of  Injections  and  the  Mortality. 
— Figure  3  shows,  in  general,  a  rise  in  the  death  rate  as  the  number 
of  injections  given  to  each  case  increases — this,  in  spite  of  the   fact 
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Fig.   2. — Comparison   of   amount   of    saline    injected   with    body   weight. 


that  the  first  two  groups,  members  of  which  received  only  one  or  two 
injections,  include  the  desperately  ill  cases  who  succumbed  within 
forty-eight  hours  after  admission.  It  suggests  either  that  water  alone 
cannot  save  the  more  chronic  types  or  that  the  exhibition  of  water 
carries  into  the  "chronic  class"  some  cases  who  would  have  died  earlier 
without  it.  A  third  explanation  might  be  advanced  that  the  intraperi- 
toneal injections  were  harmful  per  se.  This  is  negatived  by  the 
experience  with  individual  cases.     For  example : 

Case  1. — H.  L.,  aged  19  months.  Diagnosis,  ileocolitis.  On  admission  lie 
had  been  sick  ten  days;  weight.  9,772  gm.  (21%  pounds).  From  September  16 
to  October  19,  he  received  eighteen  intraperitoneal  injections,  during  which 
time  his  weight  fell  to  7,366  gm  (16%  pound).  In  addition  to  the  injections 
he  received  glucose,  glucose  and  acacia  and  physiologic  sodium  chlorid  solu- 
tion intravenously.  On  discharge  in  December  he  had  almost  regained  his 
original  weight.  Xone  of  those  who  saw  him  doubted  that  he  owed  his 
recovery  to  the  various  injections,  since  his  diarrhea  and  vomiting  were  so 
severe  as  to  prevent  his  retaining  any  nourishment  or  fluid  for  days  at  a  time. 
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Case  2. — J.  T.,  aged  4  months.  Diagnosis  :  Regulation  of  feeding.  Sick 
"since  birth."  This  was  a  markedly  dehydrated  infant  with  acute  diarrhea. 
Admission  weight,  3,864  gm.  (8Vs  pounds).  From  November  22  until  Decem- 
ber 6  she  received  eight  intraperitoneal  injections,  regaining  her  admission 
weight  on  the  latter  date. 

Comparison  of  the  Weight  with  the  Mortality. — Table  1  shows  the 
weight  taken  twenty-four  hours  after  the  last  injection,  compared  with 
the  weight  on  admission  and  the  mortality.     As  most  of  the  injections 

Comparison    of  Mortality    with    Total    Gain,   Loss   or    Stationary    Weight 

During  Period  of  Injections.     (Weight  Taken  Twexty-Four 

Hours    After    Last    Injection) 


Patients    Recovered        Died 


Group  I — 

Gain  in  weight 33  18 

Group  II— 

Stationary  weight 11  4 

Group  Ill- 
Lost  weight 41  13 


Mortality 

45% 


63% 


Mortality 
}      Groups  I  and  II 
J      Combined,  50% 
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Fig.   3. — Mortality   compared    with   number   of   injections. 

were  given  daily  until  the  patient  was  out  of  danger  or  moribund,  the 
gain  in  weight  represents  in  large  part  the  increment  afforded  by  water 
per  se  as  well  as  the  ability  of  the  patient  to  retain  the  fluid.  The 
mortality  of  50  per  cent,  in  patients  whose  weight  was  stationary 
or  had  increased,  and  of  68.3  per  cent,  in  those  that  lost  weight  corre- 
sponds quite  closely  to  the  results  obtained  in  McLean  and  Lang's  cases. 
Comparison  Between-  the  Number  of  Stools  and  the  Mortality. — 
The  serious  results  of  the  continuance  of  diarrhea  scarcely  need  any 
emphasis  but  the  graphic  picture  presented  in  Figure  4  gives  a  visual- 
ization which  would  seem  to  have  some  value  in  prognosis.    When  the 
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stools  continue  to  average  six  or  more  in  twenty-four  hours  after  the 
patient  is  admitted  to  the  hospital  and  properly  cared  for,  a  very  high 
percentage  of  fatalities  may  be  expected. 

discussion 

The  total  mortality  in  the  hospital  among  the  116  patients  was  60.3 
per  cent.  Every  patient  discharged  as  "recovered"  left  the  hospital 
in  good  condition.  Cases  recorded  on  the  history  as  unimproved  were 
not  included  in  this  series. 

The  method  used  for  determining  the  degree  of  dehydration  was 
purely  clinical,  based  on  the  elasticity  and  resiliency  of  the  normal  skin 
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Fig.  4. — Mortality  compared  with  average  number  of  stools  during  illness  in 
the  hospital. 

and  subcutaneous  tissues.  When  these  are  pinched  into  a  fold,  they 
resume  their  previous  shape  and  location  as  soon  as  they  are  released 
from  the  fingers.  The  delay  in  the  time  of  this  return  which  is  seen 
when  the  skin  of  dehydrated  infants  is  pinched,  we  recorded  as  "one, 
two  or  three  plus"  dehydration,  depending  upon  the  degree.  Comparing 
the  degrees  of  dehydration  recorded  at  the  beginning  of  treatment, 
with  the  mortality,  we  find  : 

In  cases  showing  3  phis  dehydration  the  mortality  was  70  per  cent. ; 
in  cases  showing  2  plus  dehydration  the  mortality  was  60  per  cent. ;  in 
cases  showing  1  plus  dehydration  the  mortality  was  51  per  cent. 
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Among  the  forty-six  recoveries,  thirty-five  showed  complete  return 
or  normal  resiliency  of  the  skin,  in  six  the  end-result  was  not  stated  and 
in  five  the  dehydration  on  discharge  was  recorded  as  one  plus,  having 
improved  from  2  or  3  plus.  Among  the  seventy  fatalities,  the  notes  on 
dehydration  at  the  time  of  death  showed  the  following: 

Dehydration  same  as  on  admission,  thirty  cases;  dehydration  more 
than  on  admission,  fourteen  cases ;  dehydration  less  than  on  admission, 
nineteen  cases;  dehydration  entirely  relieved,  five  cases;  dehydration 
end-result  not  stated,  two  cases. 

The  factor  of  personal  equation  in  such  an  empirical  method  of 
determining  dehydration  makes  for  considerable  error  but  these  results 
confirm  the  facts  that  can  be  demonstrated  accurately  by  a  study  of 
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blood   volume,    refractive   index,   etc.;   that   relief   of   the   anhydremia 
alone  will  not  cure  the  worst  types. 

Necropsies. — Nine  of  the  fatal  cases  had  received  a  total  of  twenty- 
eight  injections  (fourteen  in  one  case)  and  necropsy  showed  that  no 
serious  injury  had  been  done  to  the  peritoneum  or  any  of  the  abdominal 
organs  or  structures.  In  seven  of  the  nine  cases,  in  which  death  had 
occurred  from  twelve  hours  to  seven  days  after  the  last  injection,  the 
peritoneal  cavity  contained  no  fluid.  In  one  patient  who  had  died  four 
hours  after  receiving  150  c.c.  of  solution,  the  peritoneal  cavity  contained 
"about  10  c.c.  of  clear  straw-colored  fluid."  In  another,  who  died  from 
twelve  to  twenty- four  hours  after  receiving  500  c.c.  of  solution,  about 
250  c.c.  of  fluid  was  found. 
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Comparison  of  Results  in  1919  with  Those  in  1920. — The  mortality 
was  81  per  cent,  in  1919  and  48.6  per  cent,  in  1920.  The  improvement 
may  have  been  due,  in  part,  to  a  difference  in  the  type  of  cases.  The 
atmospheric  conditions  and  the  methods  of  feeding  were  approximately 
the  same  in  both  years.  It  was  believed  that  the  more  extensive  use 
of  glucose  or  of  glucose  with  acacia  by  intravenous  injection  in  1920 
might  have  been  a  possible  factor,  but  it  was  found  that  the  mortality 
among  twenty-one  patients  who  received  such  injections  was  71  per 
cent.,  as  compared  with  the  general  mortality  of  48.6  per  cent.  Judging 
from  certain  individual  cases  we  are  inclined  to  believe,  however,  that 
the  amount  of  saline  injected  intraperitoneally  in  1919  often  was  too 
large.  Excluding  nine  cases  over  1  year  of  age  who  were  treated  in 
1920  and  who  received  the  largest  amounts  of  solution  on  account  of 
their  size,  we  find  the  following: 


Average  Amount 

M 

aximum, 

Mi 

nimuni. 

Year 

Patients 

Injected,  C.c. 

C.c. 

(  .c. 

1919 

8 

260 

19 

1.5<i 

19-20 

31 

169 

315 

75 

Diet! 

1919 

34 

298 

650 

100 

1920 

31 

187 

325 

100 

Averages  cannot  be  accepted  as  applying  to  individual  cases  but  the 
indication  is  plain  that  the  amounts  of  fluid  injected  in  1919  were 
eonsiderablv  larger  than  in  1920.  It  is  our  practice  at  present  not 
to  give  more  than  300  c.c.  at  a  time  and  we  prefer  to  repeat  the  injec- 
tions every  twelve  hours  rather  than  to  exceed  that  limit. 

Comparison  with  Results  in  Former  Years. — Clinical  impressions 
are  apt  to  be  tinctured  somewhat  with  optimism.  Although  it  has  been 
definitely  proved  by  Marriott  that  the  exhibition  of  water  and  the  use 
of  glucose  and  acacia  intravenously  in  anhydremic  infants  will  amelio- 
rate, or  entirely  relieve,  the  decrease  in  blood  volume  and  volume  flow 
and  the  increase  in  protein  concentration,  an  exact  comparison  of  the 
end-results  with  cases  not  so  treated  has  never  been  made.  It  seemed 
to  us  to  be  of  some  interest,  therefore,  to  compare  the  results  of  treat- 
ment in  the  days  before  anhydremia  was  accorded  its  important  place, 
with  those  obtained  by  the  free  use  of  water.  For  making  the  com- 
parison only  certain  types  of  cases  were  selected,  vis. :  gastro-intestinal 
disorders  with  diarrhea  (including  infantile  atrophy  if  acute  diarrhea 
was  present)  admitted  to  the  hospital  from  June  to  October  inclusive, 
and  12  months  of  age  or  younger. 
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In  order  to  make  the  comparison  more  fair,  we  used  only  the  cases 
treated  in  1920  by  the  improved  technic,  to  represent  the  results  from 
the  "water  treatment." 

In  selecting  the  older  cases,4  treated  without  any  special  attempt 
being  made  to  administer  water,  only  those  histories  were  accepted 
which  recorded  symptoms  exactly  analogous  to  those  seen  in  1920. 
Practically  all  of  the  deaths  from  acute  gastro-intestinal  disturbance 
were  included  as  it  is  a  fair  presumption  that  all  of  these  patients 
suffered  more  or  less  from  dehydration.  This  certainly  tended  to 
increase  the  percentage  of  mortality.  The  absence  in  the  old  histories 
of  the  clinical  designation  "dehydrated"  constituted  the  chief  difficulty 
in  the  interpretation  of  the  nonfatal  cases. 

To  offset  this  disadvantage  we  determined  the  number  of  gastro- 
intestinal cases  admitted  in  1920  that  were  definitely  described  as 
dehydrated  and  compared  it  with  those  that  showed  no  clinical  evi- 
dence of  dehydration.  We  found  that  62  per  cent,  were  anhydremic  and 
38  per  cent,  showed  normal  tissue  turgor.  In  other  words,  in  approxi- 
mately two-thirds  of  the  cases  there  were  indications  for  administering 
water.  In  making  the  selection  from  the  old  histories,  however,  we 
accepted  only  43  per  cent,  of  the  gastro-intestinal  cases,  or  approxi- 
mately two-fifths.  It  is  reasonably  certain,  therefore,  that  the  cases 
selected  were  fit  for  a  fair  comparison. 

Among   sixty-five   cases   treated   with   intraperitoneal   injections   in 
1920,    the   mortality    was    52.3    per   cent,    (thirty-one   recovered   and 
thirty- four  died). 

Among  207  cases  treated  prior  to  1919  without  any  special  attempt 
being  made  to  administer  water,  the  mortality  was  54.1  per  cent, 
(ninety-five  recovered  and  112  died). 

Before  attempting  to  draw  any  inferences  from  these  comparisons 
we  constructed  Figure  5,  which  shows  a  gradual  decline  in  the  general 
mortality  from  diarrheal  disease  in  Philadelphia  in  infants  under  1 
year,  from  54.4  per  1,000  living  births  in  1913  to  27.7  in  1920.  We 
also  found  that  the  variations  in  temperature  and  humidity  were  too 
slight  to  be  of  any  significance  or  else  had  no  apparent  effect  upon 
the  mortality. 

Finally,  we  determined  the  average  length  of  the  patients'  stay  in 
the  hospital.  Excluding  those  patients  whose  stay  had  exceeded  ninety 
days  (three  recoveries  and  one  death)  we  found: 


4.  No  cases  were  selected  from  the  records  of  1914,  1917  and  1918  on  account 
of  insufficient  data. 
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Average  Length  of  Stay 
in  the  Hospital 

Recovered 1920  35.7  days 

Before  1919  26.7  days 

Died 1920  12.8  days 

Before  1919  14.4  days 

Except  for  the  fact  that  "old  cases"  were  discharged  earlier 
than  those  in  1920,  and  therefore  may  have  had  a  mortality  unrecorded 
after  leaving  the  hospital,  there  is  no  direct  evidence  that  the  adminis- 
tration of  water  per  se  has  had  any  material  effect  in  reducing  the 
general  mortality  from  diarrheal  diseases  during  the  summer  months. 

SUMMARY 

The  forced  ingestion  of  water  by  nasal  tube  deserves  a  more 
extensive  trial  in  cases  of  diarrhea  as  a  preventative,  before  anhydremia 
develops  and,  in  conjunction  with  intraperitoneal  injections,  as  a  cura- 
tive measure.  Other  routes  for  the  introduction  of  water  rarely  will 
be  needed. 

The  optimum  amount  of  fluid  to  be  administered  by  mouth  and 
especially  the  amount  to  be  injected  into  the  peritoneal  cavity,  should 
be  determined  more  accurately.  At  present  we  feel  that  intraperitoneal 
injections  should  not  exceed  300  c.c.  and  that  smaller  amounts  are 
safer  for  infants  weighing  less  than  4,000  gm. 

The  act  of  puncturing  the  peritoneal  cavity  seems  to  be  a  safe 
procedure,  provided  the  bladder  is  empty,  distention  is  not  extreme  and 
a  rigid  aseptic  technic  is  employed. 

There  is  need  for  a  reliable  clinical  measure  of  the  degree  of 
dehydration.  The  lack  of  resiliency  in  the  skin  and  subcutaneous 
tissues  seems  to  give  a  reasonably  accurate  indication,  but  it  should 
be  carefully  controlled  by  tests  of  the  blood  volume,  blood  flow  and 
protein  concentration. 

Dehydration'  in  itself  must  be  an  important  factor  in  producing 
symptoms  and  in  determining  the  outcome  but  it  cannot  be  held  solely 
responsible  for  the  deaths  in  many  of  the  cases.  The  bad  result  of  the 
continuance  of  diarrhea,  however,  is  as  sure  now  as  it  was  before 
dehydration  was  adequately  recognized. 

DISCUSSION 
Dr.  Schloss  :  I  do  not  believe  that  any  one  method  for  the  injection  of 
fluid  is  satisfactory  when  used  alone.  There  is  one  disadvantage  in  the  intra- 
peritoneal method  and  that  is  the  variable  time  that  it  takes  for  the  fluid  to 
be  absorbed.  I  feel  that  the  whole  question  of  the  administration  of  fluid  is 
not  one  of  method  but  of  the  result  to  be  obtained.  When  the  infant  has  lost 
a   large   amount  of  fluid  the  problem   is  to   replenish   the   fluid   in   his   body   as 
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quickly  as  possible.  During  the  past  four  years  certain  investigations  show- 
that  the  blood  in  some  of  these  dehydrated  babies  is  markedly  concentrated, 
while  in  other  cases  the  only  indication  of  fluid  loss  was  the  fact  that  the 
elasticity  of  the  skin  becomes  less.  In  some  of  these  cases  where  the  dehydra- 
tion is  confined  to  the  tissues  entirely  a  simple  hyperdermoclysis  is  sufficient. 
In  cases  where  the  blood  is  concentrated  more  vigorous  methods  may  be 
necessary.  Dr.  Marriott  has  shown  that  there  is  a  diminution  of  the  blood 
pressure  in  these  cases.  It  is  a  common  observance  that  many  of  these  infants 
will  secrete  no  urine  for  hours  or  days.  The  treatment  which  we  have  found 
most  satisfactory  has  been  to  give  large  injections  of  saline  into  the  peritoneal 
cavity  and  by  hyperdermoclysis.  In  addition  to  this  a  very  valuable  adjunct 
is  the  intravenous  injection  of  a  10  per  cent,  solution  of  glucose,  the  latter 
being  a  hypertonic  solution  which  tends  to  attract  water  and  quickly  brings 
the  blood  volume  and  blood  pressure  to  normal.  A  secretion  of  urine  usually 
results.  An  additional  advantage  of  the  glucose  is  the  fact  that  it  supplies  a 
certain  amount  of  food.  We  usually  give  about  20  c.c.  of  the  10  per  cent, 
solution  per  kilo.  The  rate  at  which  the  injection  is  given  is  o£  considerable 
importance.  The  amount  mentioned  should  require  at  least  one  half  hour  for 
its  injection.  This  is  greater  than  the  tolerance  rate,  but  is  necessary  in 
order  to  have  the  influences  mentioned  on  blood  volume  and  blood  pressure. 
If  the  solution  is  given  too  rapidly  marked  diuresis  may  occur  which  would 
defeat  the  purpose  of  the  treatment. 
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Having  spent  several  years  studying  various  phases  of  the  pyelitis 
problem,  it  has  become  very  clear  to  me  that  a  correlation  of  the  clini- 
cal, pathologic  and  bacteriologic  findings  must  be  established.  Strange 
as  it  may  seem,  this  really  has  not  been  accomblished.  A  short  survey 
of  the  difficulties  in  our  way  may  prove  profitable. 

There  is  no  correlation  between  the  severity  of  symptoms  and  the 
pathologic  findings.  The  former  cannot  be  used  at  present  as  a  means 
of  localizing  the  infection.  The  same  symptoms  may  be  associated  witb 
cortical  abscesses  of  the  kidney,  with  infection  of  the  pelvis,  ureters 
or  bladder,  singly  or  combined.  In  spite  of  the  severe  clinical  course 
there  are,  at  best,  only  few  postmortem  examinations,  in  which  the 
pelvis  alone  is  found  to  be  involved.  Accordingly,  it  is  impossible  to 
make  a  diagnosis  from  the  clinical  picture  alone,  and  if  we  had  to 
rely  on  the  lesions  found  at  postmortem,  pyelitis,  uncomplicated  by 
severe  kidney  lesions,  would  be  extremely  rare.  The  disease  termed 
pyelitis,  or  pyelocystitis,  or  pyelonephritis,  is  very  common.  The  symp- 
tomatology of  infections  of  the  urinary  tract  is  so  bizarre  that  the 
diagnosis  of  pyelitis  or  pyelocystitis,  according  to  common  opinion, 
rests  entirely  on  urinary  findings.  It  must  be  granted  that  the  exami- 
nation of  the  urine  in  most  instances  will  indicate  a  pathologic  process 
somewhere  in  the  urinary  tract,  but  that  is  all ;  it  cannot  localize  the 
lesions. 

I  am  omitting  from  the  discussion  all  the  cases  that  are  associated 
with  a  damming  back  of  the  urine  and  the  rupture  of  abscesses  into 
the  urinary  tract,  and  shall  consider  only  the  group  of  cases  in  which 
the  urinary  tract  is  unobstructed.  In  order  to  consider  the  evidence 
under  headings  that  will  aid  in  an  understanding  of  the  problems, 
the  material  has  been  grouped. 

1.  Urinary  cultures 
Bladder 
Ureter 
Necropsy 


*  From  the  Section  on  Pediatrics,  Mayo  Clinic. 
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Cortex 

Pelvis 

Bladder 

2.  Pathologic  anatomy 

Necropsy  material 
Experimental  material 

3.  Blood  cultures 

4.  Experimental  production  of  pyelitis 

By  intravenous  injection 
By  intracystic  injection 

In  a  recent  article  Langer  and  Soldin  x  state  that  in  a  study  of  138 
patients  they  were  able  to  isolate  the  Streptococcus  lacticus  in  every 
instance  in  which  repeated  cultures  were  made.  The  cultures  were 
made  only  in  liquid  mediums  and  are,  therefore,  open  to  criticism.  In 
a  former  series  of  experiments,  carried  on  by  Beeler  and  Helmholz,2 
the  urine  was  found  to  be  sterile  in  about  50  per  cent,  of  normal 
patients  and  in  30  per  cent,  of  the  patients  with  parenteral  infection ; 
solid  medims  were  used.  In  so  far  as  no  cultures  were  made  in  liquid 
mediums,  and  Langer  and  Soldin  emphasize  the  importance  of  liquid 
mediums  for  the  growth  of  the  Streptococcus  lacticus,  it  was  deter- 
mined to  repeat  these  experiments.  The  urines  from  seventy  patients 
( thirty-nine  boys  and  thirty-five  girls),  were  examined.  In  thirty  cases 
(seventeen  girls  and  thirteen  boys),  the  urine  was  sterile  in  all  mediums. 

To  summarize :  In  liquid  mediums,  cultures  were  sterile  in  fifty- 
nine  of  108  instances,  and  in  solid  mediums  in  seventy-five  of  108 
instances.  In  only  eight  instances  was  it  possible  to  identify  the  Strep- 
tococcus lacticus.  This  was  done  by  its  reaction  in  milk,  as  outlined 
by  Hastings  of  the  University  of  Wisconsin. 

In  only  ten  of  108  instances  were  there  more  than  ten  bacteria  to 
the  cubic  centimeter  in  any  of  the  specimens  examined.  Because  of 
the  difficulty  of  properly  sterilizing  the  male  and  female  genitalia,  it 
may  be  justly  assumed  that  the  gross,  as  well  as  the  slight,  contami- 
nations may  be  attributed  to  errors  in  technic,  or  to  the  possibility  that 
a  certain  number  of  bacteria  may  be  carried  into  the  bladder  with  the 
catheters. 


1.  Langer    and     Soldin:     Zur    Aetiologie    der    Sauglingspyelitis,    Ztschr.     f. 
Kinderh.  19:161,  1919. 

2.  Beeler   and    Helmholz:     Bacteriology    of    Urine,    etc..    Am.   J.    Dis.    Child. 
12:345  (Oct.)   1916. 
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So  far' as  bladder  cultures  concern  the  mode  of  infection,  they  would 
be  important  only  if  Langer  and  Soldin's  premises  were  correct,  namely, 
that  the  organisms  present  in  the  specimens  obtained  from  the  bladder 
always  come  from  the  kidney.  Inasmuch  as  it  is  impossible  under 
any  circumstances  to  prove  this,  cultures  of  the  bladder  cannot  be  of 
use  in  helping  to  solve  the  problem  of  the  mode  of  infection,  but  are  of 
importance  only  in  detecting  an  infection  in  the  urinary  tract. 

Large  series  of  cases  of  pyelitis  have  not  been  studied,  except  by 
bladder  cultures,  and  by  this  means  all  that  can  be  determined  is  that 
the  bacteria  come  from  the  urinary  tract.  It  is  acknowledged  by  all 
that  it  is  practically  impossible  to  differentiate,  clinically,  cystitis,  pyeli- 
tis and  acute  multiple  abscesses  of  the  kidneys.  By  means  of  ureteral 
catheterization  we  have  advanced  a  step  in  being  able  to  determine 
whether  the  infection  is  in  the  bladder  or  higher.  Hinman,3  in  his 
report  of  twelve  cases,  found  that  in  six  the  bladder  alone  was  involved. 
In  the  other  six  the  pyelitis  was  unilateral  in  two  cases  and  bilateral 
in  four.  In  all  six  cases  the  bladder  also  was  involved.  Helmholz 
and  Kretschmer,4  in  a  series  of  eleven  cases,  found  bilateral  involve- 
ment of  the  kidneys  and  of  the  bladder.  Hinman  very  rightly  says 
that  his  finding  of  simple  cystitis  in  one  half  of  the  cases  speaks  in 
favor  of  the  ascending  mode  of  infection  as  against  the  hematogenous. 
Ureteral  catheterization  affords  very  little  help  in  determining  the 
mode  of  infection  in  pyelitis,  but  if  carried  out  in  a  sufficient1^'  large 
group  of  cases  of  the  different  types,  it  shows  the  numerical  distribution 
of  infections  of  the  bladder  and  kidney,  and  it  may  make  possible  a 
regrouping  of  cases,  the  features  of  which  will  differentiate  cystitis 
from  inflammation  of  the  upper  urinary  tract. 

Not  only  is  the  number  of  necropsies  in  cases  of  pyelitis  relatively 
small,  but  in  those  performed  there  has  been  no  satisfactory  bacterio- 
logic  study.  Moreover,  it  is  only  necropsies  performed  shortly  after 
death  that  could  be  of  any  use  in  the  study  of  pyelitis,  since  after 
death  the  colon  bacillus  rapidly  penetrates  into  the  various  organs.  In 
the  literature  there  is  practically  no  large  series  of  cases  that  has  been 
studied  both  bacteriologically  and  histologically.  Inasmuch  as  it  is 
impossible  to  diagnose  clinically  the  involvement  of  a  definite  portion 
of  the  urinary  tract,  cultures  made  at  necropsy  could  afford  valuable 


3.  Hinman:    Cvstoscopic   Study  of  Urologic   Conditions   in   Young  Children, 
Am.  J.  Dis.  Child.  17:305  (April)   1919. 

4.  Helmholz   and   Kretschmer:     The   Treatment   of    Pyelitis    in    Infancy   and 
Childhood,  J.  A.  M.  A.  75:1303  (Nov.  13)   1920. 
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information,  but  never  more  than  to  indicate  the  uppermost  seat  of 
involvement.  In  order  to  study  the  pathologic  anatomy  of  pyelitis,  it 
is  absolutely  essential  that  these  cultures  be  made. 

The  importance  of  bacteriologic  studies  is  demonstrated  by  our 
pathologic  studies  of  kidneys.  These  tissues  were  used  for  making 
serial  sections  of  the  pelvis  of  the  kidney.  No  cultures  were  made  at 
necropsy  of  the  different  portions  of  the  urinary  tract.  Clinically,  the 
cases  were  definite  examples  of  pyelitis ;  grossly  and  histologically,  they 
showed,  in  the  serial  sections,  an  entirely  normal  pelvis.  The  results 
should  have  shown,  therefore,  that  pyelitis  may  occur  without  a  demon- 
strable inflammatory  condition  of  the  pelvis  of  the  kidney  at  necropsy, 
but  there  is  no  definite  reason  why  an  inflammation  of  the  pelvis  should 
have  been  expected,  since  from  the  history  and  from  the  various 
examinations  no  definite  localization  within  the  urinary  tract  was 
possible.  In  other  words,  it  was  not  certain  that  pyelitis  was  actually 
present.  The  pathologic  report  in  so  many  cases  of  pyelitis  is  negative 
that  it  seems  essential  that  bacteriologic  studies  should  be  made  of  the 
kidney  pelvis  and  of  the  bladder  in  all  cases  of  pyelitis  that  come  to 
necropsy.  These  cases  are  so  rare  that  only  by  making  a  group  study 
of  carefully  controlled  material  will  it  be  possible  to  reach  any  definite 
ideas  with  regard  to  the  pathology.  The  problem  is  still  further  com- 
plicated by  the  fact  that  even  at  necropsy  shortly  after  death  the 
mucous  membrane  of  the  pelvis  is  found  to  be  macerated  by  the  urine, 
and  specimens  of  urine  withdrawn  from  the  pelvis  are  practically 
always  cloudy  or  purulent,  but  on  microscopic  examination  show  only 
a  large  number  of  desquamated  epithelial  cells  indicating  the  rapidity 
with  which  the  living  mucous  membrane  is  destroyed. 

The  pathologic  findings  of  Thiemich  5  are  most  often  cited  in  the 
discussion  of  the  pathology  of  pyelitis.  A  bacteriologic  study  was  not 
made  in  his  series  of  cases.  His  patients  had  abscesses  of  the  cortex 
of  the  kidney  and,  as  he  particularly  points  out,  no  lesions  of  the  pelvis 
and  the  bladder.  One  girl  and  one  boy  had  acute  lesions  with  abscesses ; 
two  other  patients  had  lesions  of  a  more  chronic  nature,  showing  focal 
sclerosis  in  the  cortex.  It  has  been  the  experience  of  most  authors 
that  abscesses  of  the  cortex  of  the  kidney  in  man  are  not  caused  by 
colon  bacilli  and,  in  the  absence  of  any  bacteriologic  studies,  it  is  fair 


5.  Thiemich.   M. :    Ueber  die   eitrigen    Erkrankungen   der   Nieren   und    Harn 
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to  assume  that  these  conditions  were  due  to  infections  by  one  of  the 
coccus  group.  Such  being  the  case  they  are  not  concerned  in  this 
discussion. 

The  "pyelitis"  most  frequently  observed  at  necropsy  is  that  with 
lesions  of  the  kidney.  In  another  type  death  is  caused  by  some  inter- 
current infection.  In  these  cases,  as  a  rule,  no  lesions  are  found 
macroscopically  or  microscopically.  Most  of  these  were  not  controlled 
bacteriologically  and  are,  therefore,  of  very  little  use.  One  point  to 
be  emphasized  in  the  histologic  studies  of  Thiemich  is  the  fact  that, 
in  spite  of  the  large  amount  of  infectious  material  that  must  have 
passed  through  the  pelvis  in  his  four  cases,  there  was  no  involvement 
of  the  mucous  membrane  of  the  pelvis.  This  is  in  answer  to  those 
who  maintain  that  the  colon  bacillus  is  rapidly  excreted  through  the 
kidney  and  thence  gains  a  foothold  in  the  pelvis,  where  we  know  that 
it  remains  only  a  very  short  time  before  it  is  carried  on  into  the 
bladder.  Only  on  the  assumption  that  the  colon  bacillus  finds  in  the 
pelvis  ideal  conditions  for  its  growth,  is  it  justifiable  to  make  an 
assertion,  which  no  one  has  proved  to  be  true.  Furthermore,  in 
those  cases  of  renal  involvement  definitely  secondary  to  lesions  -in 
the  lower  urinary  tract,  there  is  usually  such  a  marked  destruction  of 
tissue  anatomically,  that  the  histology  is  of  practically  no  u>e  in 
helping  us  to  solve  the  problem  of  the  mode  of  infection.  The  majority 
of  these  cases  are  associated  with  some  factor  damming  back  the  flow 
of  urine. 

I  wish  to  come  back  for  just  one  moment  to  our  histologic  study 
of  the  two  cases  of  pyelitis  by  serial  sections  of  the  pelvis.  I  mention 
these  principally  as  a  warning  to  others  of  how  not  to  make  such 
studies,  and  to  emphasize  again  the  necessity  of  localizing  the  infection 
of  the  pelvis  of  the  kidney  before  attempting  to  study  it  histologically. 
It  is  much  simpler  to  study  the  pathologic  anatomy  of  experimental 
pyelitis.  The  reported  findings  tend  to  indicate  that  the  pathologic 
picture  is  somewhat  different  in  the  pelvis  of  the  kidney  when  the 
infectious  material  reaches  it  by  way  of  the  blood  stream  than  when 
it  reaches  it  by  the  ascending  route.  The  experimental  work  of 
Helmholz  and  Beeler  c  in  the  rabbit  showed  the  cortical  lesions  occur 
in  a  large  percentage  of  the  animals  following  hematogenous  injection 
and   that  the   inflammatory  condition   in  the   pelvis   tends   to   localize 
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in  the  papilla.  This  has  been  recently  confirmed  by  Lepper 7  who 
was  able  to  show  that  bacilli  tended  to  localize  in  the  capillaries  of 
the  papilla  and  to  produce  changes  therein.  In  cases  of  lesions  in 
the  kidney  caused  by  intracystic  injections  the  acute  lesions  in  the 
pelvis  are  essentially  in  the  parietal  portion  of  the  mucous  membrane 
and  the  papilla  is  usually  free.  In  only  one  instance  were  cortical 
lesions  observed.  At  present  this  is  the  only  feature  which  permits 
a  histologic  distinction  of  hematogenous  pyelitis  from  an  ascending 
pyelitis. 

David  and  Matill,8  in  their  experimental  work,  repeatedly  found 
polymorphonuclear  exudate  in  the  submucosa  of  the  pelvis,  and  sterile 
urine  on  the  same  side.  They  emphasize  the  importance  of  differentiat- 
ing periureteral  and  peripelvic  infiltration  and  an  infection  of  the 
urinary  tract.  In  all  our  experiments  in  which  we  found  peripelvic 
inflammation,  there  was  also  found  an  infection  of  the  urinary  tract, 
as  evidenced  by  the  presence  of  bacteria  and  pus  within  tbe  lumen  of 
the  pelvis. 

Tbe  fact  that  in  two  thirds  of  the  infections  of  the  pelvis,  after 
intracystic  injections,  no  periureteral  infiltration  was  found,  but  only 
parietal  peripelvic  inflammation  and  pus  in  tbe  pelvis,  shows  that  here, 
too,  is  an  histologic  differentiation  of  the  mode  by  which  infection 
may  travel  from  the  bladder  to  the  kidney.  Further  studies  with 
serial  sections  should  do  much  to  clear  up  the  present  uncertainty  with 
regard  to  the  pathologic  anatomy  of  pyelitis. 

In  the  experimental  production  of  pyelitis,  there  is  good  evidence 
for  the  production  of  inflammatory  conditions  of  the  pelvis  of  the 
kidney,  both  by  the  hematogenous  and  the  ascending  routes.  The 
hematogenous  method  is  very  frequently  associated  with  abscesses  in 
the  cortex  of  the  kidney,  but  also  in  numerous  instances  by  a  simple 
inflammatory  condition  of  the  pelvis.  This  has  been  accomplished  by 
Rumpus  and  Meisser  '■'  with  streptococci  isolated  from  carious  teeth 
and  in  cases  of  pyelitis,  by  Helmholz  and  Beeler,10  with  an  organism 
isolated   from  a  spontaneous  case  of   pyelitis  in  the  rabbit.     A  large 
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number  of  observers,  for  example  Eisendrath  and  Schultz,11  and  many 
others,  have  shown  that  with  partial  obstruction  of  the  urinary  tract, 
ascending  infections  can  be  readily  produced.  The  work  of  David  v- 
in  the  production  of  pyelitis  with  the  unobstructed  urinary  flow  without 
any  periureteral  or  peripelvic  inflammation  and  with  a  sterile  hydro- 
nephrosis on  the  opposite  side,  shows  very  definitely  the  production  of 
pyelitis  by  ascension  through  the  lumen  of  the  ureter.  Experiments 
of  Helmholz  and  Beeler  6  in  rabbits  with  a  normal  urinary  tract  showed 
definitely  that  infection  in  some  instances  travels  by  way  of  the  peri- 
ureteral and  peripelvic  lymphatics,  and,  in  some  instances,  directly 
by  way  of  the  ureteral  lumen.  This  latter  is  in  accord  with  the  obser- 
vations of  Kretschmer  13  and  others,  that  regurgitation  of  urine  from 
the  bladder  into  the  ureter,  under  normal  conditions,  does  occur.  With 
an  inflamed,  thickened  bladder  wall  around  the  ureteral  valve,  regurgi- 
tation can  take  place  even  more  readily. 

The  presence  of  the  colon  bacillus  in  the  blood  stream  has  been 
used  as  one  of  the  main  reasons  for  assuming  the  hematogenous  route 
of  infection  of  the  pelvis.  Numerous  observers,  such  as  Kowitz,14 
Cabot  and  Crabtree,1"'  Trumpp,16  and  others  have  demonstrated  the 
colon  bacillus  in  the  circulating  blood.  They  consider  this  finding 
sufficient  to  accept  the  hematogenous  route  of  infection  of  the  kidney 
as  a  fact.  Recently  Lepper  '  has  shown  that  experimental  bacteriuria 
may  be  present  for  many  days  without  any  organism  appearing  in  the 
urine.  This  is  diametrically  opposed  to  the  frequently  quoted  experi- 
ments of  Biedl  and  Kraus  17  which  are  open  to  criticism  because  of 
the  possible  injury  to  the  kidney  caused  by  the  introduction  of  catheters 
into  the  ureters.  The  experiments  of  Cabot  and  Crabtree  13  are  of 
particular  interest  because  the  blood  cultures  were  positive  when  the 
urine   was   sterile   and    followed    shortly   after   colon   bacilli   could   be 
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demonstrated  in  the  urinary  tract.  There  can  he  no  question  that 
pyelitis  and  cortical  lesions  of  the  kidney  can  he  produced  in  the 
animal  by  the  hematogenous  route,  by  organisms  of  the  coccus  as  well 
as  of  the  colon  group.  The  exact  mode  by  which  the  organisms  reach 
the  pelvis  and  produce  inflammation  is  still  open  to  question,  although 
in  all  likelihood  it  is  not  by  way  of  the  usual  excretory  channels  but 
by  way  of  the  capillaries  of  the  papilla.  Various  authors  seem  to  think 
that  the  demonstration  of  the  possibility  of  the  hematogenous  route  of 
infection  excludes  any  other  route  of  infection. 

With  regard  to  the  direct  passage  of  organisms  from  the  intestinal 
canal  to  the  kidney  by  way  of  the  lymphatics,  it  does  not  appear  that 
there  has  been  sufficient  evidence  brought  forward  to  warrant  a  dis- 
cussion at  this  time.  In  view  of  the  manner  in  which  the  lymphatic 
system  develops,  there  is  a  possibility  of  a  direct  connection  persisting 
in  some  cases. 

The  clinical  term  pyelitis  has  been  used  to  describe  a  great  variety 
of  pathologic  conditions,  all  associated  with  the  common  symptom  of 
pyuria.  Clinically,  it  is  impossible  to  differentiate  the  different  forms 
involving  the  kidney  cortex,  pelvis,  ureter,  and  bladder,  singly  or 
together.  The  pathologic  anatomy  of  these  various  forms  of  pyelitis 
is  not  well  established,  and  does  not,  at  the  present  time,  allow  us 
to  determine  the  mode  of  infection,  except  in  those  cases  marked  by 
cortical  abscesses  of  the  kidney.  Only  by  a  careful  correlation  of 
the  findings  obtained  by  bacteriologic  and  pathologic  study,  as  well 
as  by  experimental  work,  can  we  hope  to  reach  a  better  understanding 
of  this  problem. 

DISCUSSION 

Dr..  Richard  M.  Smith:  It  seems  to  me  this  suggestion  for  combined  study 
is  of  distinct  value.  We  have  discussed  for  a  long  time  the  possible  modes  of 
infection  in  pyelitis,  but  we  have  failed  to  arrive  at  any  definite  conclusion. 
We  have  thought  that  infection  might  possibly  be  by  way  of  the  blood  stream 
or  by  way  of  the  ureter.  Dr.  Helmholz  has  demonstrated  the  possibility  of 
two  modes  of  infection  and  that  they  may  occur  in  different  individuals  in 
different  ways.  What  he  says  about  the  need  of  further  study  is  very  appar- 
ent, but  if  we  wait  to  study  the  pathology  by  many  investigations  it  will  take 
considerable  time  because  cases  of  pyelitis  do  not  die  unless  by  some  intercur- 
rent disease,  so  the  opportunity  of  a  thorough  study  by  any  one  man  is  very 
slight.  If  material  from  different  sources  could  be  collected  it  might  be  pos- 
sible to  get  enough  cases  of  pyelitis  to  study  the  histology  carefully  and  to 
demonstrate  facts  which  would  be  of  real  value. 

Dr.  Heiman  :  We  all  realize  how  difficult  it  is  to  obtain  a  sterile  urine. 
I  remember  when  I  tried  to  get  sterile  urine,  it  was  almost  impossible  from 
the  male  urethra.  We  have  suggested  that  a  double  catheter  be  used  especially 
in  cases  of  pyelitis  in  the  female.    Now  by  means  of  the  cystoscope  we  ought  also 
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to  be  able  to  obtain  sterile  urine.  We  may  say  that  96  per  cent,  of  the  cases  of 
pyelitis  occur  in  females.  There  are  very  few  cases  in  male  children.  When 
you  have  pyelitis  in  the  male  always  be  on  the  alert  for  something  else  than 
the  B.  coli.  We  have  proved  nephrolithiasis  or  tuberculosis  in  some  of  the 
cases  in  the  male.  In  the  female,  when  we  consider  how  short  the  urethra  is 
we  can  readily  understand  how  the  mother  can  rub  in  the  coli  bacilli.  Grant- 
ing there  may  be  an  infection  by  the  blood  or  transparietally.  it  is  much  more 
likely  that  the  infection  reaches  the  kidney  through  the  urethra.  Some  cases 
may  be  due  to  descending  infection,  but  I  believe  in  the  majority  of  instances 
pyelitis  is  due  to  the  ascending  type  of  infection. 

Dr.  Helmholz:  The  point  that  Dr.  Heiman  makes  is  a  good  one  but  there 
are  other  possibilities  besides.  There  are  other  anatomical  differences  that 
make  infection  possible.  In  this  paper  I  have  tried  to  get  away  from  every- 
thing that  was  not  generally  accepted  as  a  fact.  It  might  well  be  that  infection 
occurs  by  one  of  the  two  routes  that  Dr.  Heimen  suggests  but  in  attempting 
to  prove  the  mode  of  infection  we  cannot  use  these  facts  as  evidence. 


CALCIFICATION     OF     THE     SKIN     IN     A     CHILD* 
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BOSTON 

REPORT     OF     CASE 

History. — Stella  R.,  the  child  of  poor  and  very  ignorant  Polish  parents, 
was  born  at  full  term  and  was  normal  at  birth.  She  was  nursed  for  eight 
months  and  was  then  given  the  family  diet.  She  had  an  attack  of  diarrhea 
when  10  months  old.  She  walked  at  13  months.  When  about  22  months  old, 
she  was  sick  for  a  week  with  what  was  called  influenza.  About  a  month  later 
she  fell  from  a  chair  and  soon  after  ceased  to  walk.  She  was  admitted  to  the 
Children's  Hospital  in  March,  1919,  when  a  little  more  than  2  years  old.  The 
diagnosis  at  that  time  was  postinfluenzal  peripheral  neuritis-.  Her  general 
nutrition  was  fair  and  she  was  very  slightly  rachitic.  There  was  a  little  eczema 
in  both  axillae  and  behind  the  ears.  The  tonsils  were  enlarged.  The  hemoglobin 
was  59  per  cent.  (Sahli)  ;  the  white  count  8,400,  and  the  tuberculin  test  was 
negative. 

In  May,  1919,  she  was  treated  in  the  Medical  Outpatient  Department,  at  which 
time  it  was  noted  that  there  was  an  indurated  area,  the  size  of  a  small  lemon, 
dark  purple-red  in  color,  but  not  hot  or  tender,  in  the  left  buttock.  This  was 
supposed  to  be  an  absorbing  subcutaneous  abscess. 

In  August,  1919,  she  was  treated  at  the  Boston  Dispensary  for  ulcerations 
with  indurated  edges  in  the  folds  of  both  axillae  and  on  both  sides  of  the  chest. 
These  ulcerations  were  thought  to  be  due  to  abscesses  which  had  broken  down. 
The  extremities  were  normal  at  that  time. 

She  was  cared  for  at  the  Convalescent  Home  during  the  late  summer  and 
autumn  of  1919.    The  Wassermann  test,  done  at  that  time,  was  negative. 

She  was  then  lost  sight  of  for  nearly  a  year.  Her  tonsils  and  adenoids  were 
removed  at  the  Children's  Hospital,  Oct.  27,  1920,  and  Nov.  15,  1920,  a  large 
furuncle  of  the  left  arm  was  opened  in  the  Surgical  Outpatient  Department. 

Present  Illness. — She  was  admitted  to  the  wards  of  the  Children's  Hospital 
Nov.  24,  1920,  when  3%  years  old,  having  been  sick  with  some  respiratory 
condition  for  about  a  week. 

Examination. — She  was  poorly  developed,  badly  nourished  and  extremely 
dirty.  There  was  a  dermatitis  of  the  scalp.  The  teeth  were  very  bad.  The  tonsillar 
fossae  showed  necrotic  tissue  left  from  the  tonsillectomy.  There  were  the 
remains  of  a  rosary.  There  was  a  moderate  bronchitis.  The  heart  was  normal. 
The  liver  was  palpable  3  cm.  below  the  costal  border  in  the  nipple  line.  The 
spleen  was  not  palpable.  The  extremities  were  normal.  There  was  some 
dermatitis  about  the  neck,  apparently  the  result  of  local  irritation.  The  cervical 
glands  were  slightly  enlarged.  There  were  areas  of  induration  at  the  borders  of 
both  axillae  and  at  the  left  elbow.  There  were  large  areas  of  induration  in  the 
upper  inner  thighs,  in  the  buttocks  and  in  small  areas  in  the  popliteal  spaces 
and  in  the  calves  of  both  legs.  The  induration  was  very  firm  and  apparently 
in  the  skin   and   subcutaneous  tissues.     In   some  places  there   were  numerous, 


*  From  the  Medical  and  Pathological  Services  of  the  Children's  Hospital. 


Morse:    Calcification  of  Skin 


333 


small,  hard  nodules  scattered  through  the  indurated  areas.  These  areas  were 
apparently  a  little  tender.  The  father  stated  that  he  first  noticed  these  areas 
of  induration  about  a  year  before.     She  weighed  21a/a  pounds. 

Roentgen-Ray  Examination. — The  roentgenograms  of  these  indurated  areas 
showed  a  most  remarkable  picture,  as  wherever  these  indurated  areas  occurred 
it  looked  as  if  the  tissues  were  filled  with  fine  shot.  The  only  plausible 
explanation  seemed  to  be  that  these  indurated  tissues  were  undergoing  cal- 
cification. 


Fig.   1. — Low   power  photomicrograph   showing  two  fat   lobules   with  deposit 
of  lime  in  and  around  fat  cells.  The  lime  appears  a  dense  black  in  the  photograph. 


Blood  Examination. — The  blood  showed  hemoglobin,  80  per  cent.  (Talquist)  ; 
red  corpuscles,  4,520,000;  white  corpuscles,  23.600;  small  mononuclears,  43 
per  cent.;  large  mononuclears,  1  per  cent.;  polymorphonuclear  neutrophils,  56 
per  cent.  The  red  cells  were  normal  in  size  and  shape.  The  platetets  were 
normal  in  number. 


Fig.  2. — Roentgenogram  of  legs. 
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Urine  Examination,  Etc. — The  urine  was  normal  on  repeated  examinations. 
The  stools  showed  no  evidence  of  indigestion.  The  Wassermann  test  on  the 
blood  was  negative.    The  tuberculin  test  was  negative. 

Microscopic  Examination. — A  small  piece  of  tissue,  including  fat  and  fascia 
was  removed  from  the  outer  side  of  the  right  thigh  December  1  by  Dr.  James 
S.  Stone,  and  Dr.  S.  B.  Wolbach's  report  on  this  tissue  was  as  follows : 

Sections  through  the  nodule  show  on  one  side  normal  fascia.  The  fat  tissue  everywhere 
is  largely  replaced  by  fibrous  tissue  although  there  are  a  few  almost  normal  fat  lobules, 
some  containing  areas  of  lymphoid  and  plasma  cell  infiltration  and  others  a  degeneration  of 
fat  cells  without  cellular  reaction  resulting  in  the  deposit  of  a  lightly  eosine  staining 
refractive  material.  Many  fat  lobules  contain  a  deeply  basic  stained  coarsely  granular 
material  completely  replacing  fat  cells  or  deposited  upon  the  periphery  of  fat  cells.  The 
deposit  of  basic  staining  material  interpreted  as  lime  salts  has  evidently  followed  the 
formation  of  the  refractive  material  left  by  degenerated  fat  cells.  Surrounding  and  penetrating 
into  the  lime  salt  deposits  is  dense  hyaline  connective  tissue  without  giant  cells.  There 
is  no  bone  formation.  The  bulk  of  the  tissue  consists  of  dense  connective  tissue  in  which 
are  irregular  areas  of  dense  lime  deposits  and  the  hyalin  matrix,  without  recognizable  remains 
of  fat  lobules.  A  rare  fat  lobule  shows  the  outline  of  fat  cells,  each  surrounded  by  granular 
calcified  material  with  occasional  cells  containing  a  similar  deposit  in  the  interior. 

The  process  is  interpreted  a  primary  degeneration  of  fat  followed  by  calcification  and 
repair  by  avascular  organization  without  giant  cell  formation.  An  unusual  feature  is  the 
absence  of  evidence  of  the  formation  of  fatty  acid  crystals  usually  to  be  seen  in  fat 
necroses.  The  product  of  the  degenerated  fat  seems  in  this  case  to  be  a  homogeneous 
hyaline  material  in  which  the  lime  deposited. 

Diagnosis. — Necrosis  of  subcutaneous  fat  with  atypical  sequence  and  calci- 
fication.    Etiology  unknown. 

Clinical  Course. — She  remained  in  the  hospital  for  six  weeks.  During  this 
time  she  had  very  little  fever,  gained  in  weight  and  improved  in  every  way.  She 
then  contracted  scarlet  fever  and  was  discharged  to  the  South  Department  of 
the  Boston  City  Hospital. 

DISCUSSION 

The  history  in  this  case  suggests  strongly  that  the  changes  in  the 
skin  were  due  to  infection.  The  histology  shows  no  evidence,  however, 
that  an  infectious  process  was  the  cause  of  the  lesions  in  the  sub- 
cutaneous fat. 

The  microscopic  appearances  resemble  in  many  particulars  the  fat 
necroses  found  in  the  abdominal  cavity  in  acute  pancreatitis  where  the 
lesion  is,  of  course,  due  to  the  action  of  a  lipolytic  ferment.  In  spite 
of  the  difficulty  in  accounting  for  the  presence  of  such  a  ferment  in 
the  subcutaneous  tissue,  such  a  possibility  must  be  considered  in  this 
instance. 

DISCUSSION 

Dr.  Brennemann:  I  would  like  to  ask  Dr.  Morse  if  he  found  any  case  of 
this  sort  in  the  literature. 

Dr.  Morse:  I  found  a  reference  in  the  French  literature  to  an  apparently 
similar  case  reported  before  one  of  the  English  societies,  but  was  unable  to 
verify  it. 


CASE     REPORT     ON     ANOMALY     OF     THE     KIDNEY 
IN     A     CHILD 

WITH    SUDDEN     UREMIA    AND    DEATH,    AT    TEN     MONTHS.      FUSION 
OF     THREE      KIDNEYS     IN     ONE 

HERBERT     B.     WILCOX.     M.D. 

NEW    YORK 

This  case  is  deemed  worthy  of  report  because  of  the  unusual  lesion 
involved  and  because  it  occurred  on  our  service  at  a  time  when  we 
were  interested  in  a  group  of  unrecognized  kidney  lesions,  which  we 
have  thought  played  a  more  prominent  part  in  the  outcome  of  the 
ilness  than  had  hitherto  been  credited  to  them. 

REPORT     OF     CASE 

A  male  infant,  aged  10  months,  weighing  20  pounds,  having  been  well  up 
to  the  onset  of  his  present  illness,  was  admitted  suffering  from  an  acute 
infection  of  the  pharynx  with  cervical  adenitis,  otitis,  temperature,  105  F.,  with 
leukocyte  count  of  20,000. 

During  his  sixteen  days  stay  in  the  ward  he  ran  the  usual  course  of  such 
conditions  and  seemed  to  be  slowly  improving.  He  then  developed  sudden 
abdominal  distention.  An  indefinite  mass,  hitherto  unnoticed,  was  palpated 
in  the  right  lower  abdomen.  Edema  of  the  lower  extremities  developed — 
vomiting,  a  rise  in  blood  pressure,  death  occurring  twenty-four  hours  later. 
Necropsy  demonstrated  moderate  edema  of  feet  and  ankles ;  a  distended 
abdomen  containing  about  500  c.c.  of  clear  straw  colored  fluid.  Evidence  other- 
wise negative  excepting  for  the  kidney  condition.  The  kidneys  were  represented 
by  an  irregular  nobular  mass  located  in  the  midline  at  the  level  of  the  brim 
of  the  pelvis.  This  mass  consisted  of  three  kidney  elements  fused  together, 
each  with  a  clear  line  of  demarcation  between.  There  were  numerous  cysts 
throughout  the  kidney  substance  and  saculations  of  the  pelves.  The  cortex, 
one-half  inch  in  diameter,  and  the  medulla,  deeply  congested,  were  fairly  well 
differentiated.  The  capsule  stripped  easily.  A  separate  pelvis  was  found 
with  each  kidney  element,  these  fusing  into  one  dilated,  common  pelvis  from 
which  ran  one  large  dilated  ureter  entering  the  bladder  at  the  site  normal  to 
the  right  ureter.  The  left  ureter  was  patent  and  dilated  for  about  one-third  of 
the  distance  from  the  kidney  to  the  bladder  and  from  this  point  extended  to 
the  bladder  as   a  fibrous  cord. 

The  presence  of  three  kidneys  is  a  rare  anomaly,  but  when  occur- 
ring represents  about  4  per  cent,  of  the  anomalies  in  these  organs. 
There  are  a  few  recorded  cases  of  supernumerary  kidneys.  The  third 
kidney  then  usually  is  fused  with  the  left  and  occupies  the  position 
normal  to  the  left  kidney. 


338  Wilcox:    Anomaly  of  Kidney 

Fusion  of  the  kidney  in  all  types  occurs  in  about  one  in  10,000 
necropsies.  That  of  two  kidneys-  may  result  according  to  the  degree 
to  which  union  has  taken  place  in:  (1)  a  single  disk-shaped  mass, 
placed  usually  in  the  midline;  (2)  a  sigmoid  or  unilateral  fused  kidney 
placed  at  the  left  side;  (3)  a  horseshoe  kidney  lying  on  either  side  and 
crossing  the  midline  below. 

Nowhere  in  the  literature  since  1900  was  any  report  found  on  the 
occurrence  of  the  fusion  of  three  kidneys.  A  kidney  anomaly  reported 
by  Monquoit  as  lying  transversely  across  the  vertebra,  having  four 
ureters  and  four  sets  of  vessels,  was  considered  as  possibly  an  instance 
of  the  fusion  of  four  kidneys.  Abnormalities  of  renal  arteries  are  met 
with  in  about  25  per  cent,  of  necropsies,  and  are  freequently  associated 
with  developmental  defects  of  the  kidneys  and  ureters.  Such  abnor- 
malities as  these  are  thought  to  represent  a  throwback  or  reversion  to 
the  earlier  types  of  kidney. 


A     CASE     OF     DWARFISM     ASS<  >CIATED     WITH 
CONGENITAL     HEART     DISEASE 

CHARLES     HERRMAN,     M.D. 

NEW      YORK 

Cases  of  congenital  heart  disease  associated  with  marked  dwarfism 
are  comparatively  rare.  In  a  series  of  sixty-two  cases  of  congenital 
heart  disease  recently  reported  by  Weber,  only  one  was  associated  with 
as  marked  dwarfism  as  in  my  case. 

REPORT     OF     CASK 

The  parents  of  H.  K..  13  years  of  age,  are  healthy:  they  have  been  married 
twenty-three  years,  and  were  both  43  years  of  age  at  the  time  the  patient  was 
horn.  She  is  the  youngest  of  seven  children.  With  the  exception  of  one 
child,  who  is  not  quite  as  strong  as  she  should  be,  all  the  children  are  healthy 
and  of  normal  physical  and  mental  development.  The  mother  has  had  no 
miscarriages  or  stillbirths.  As  far  as  is  known  there  is  no  cardiac  disease  or 
congenital  anomaly  in  other  members  of  the  family. 

The  patient  was  born  at  full  term,  the  delivery  was  noninstrumental.  She 
was  small,  but  not  cyanotic.  She  was  breast  fed  for  eight  months,  and  began 
to  walk  at  2  years  of  age.  She  has  always  been  small  for  her  age.  and  not 
quite  as  strong  as  the  other  children.  At  5  years  of  age.  she  was  taken  to 
a  physician  on  account  of  a  cough,  and  the  congenital  heart  lesion  was  recog- 
nized at  that  time.  She  began  to  go  to  school  at  6  years  of  age.  and  is  now  in 
class  7  A,  so  that  her  mental  development  is  normal.  She  has  had  an  occasional 
cold,  but  none  of  the  other  infectious  diseases  of  childhood.  She  is  able  to 
walk  long  distances  without  tiring,  and  can  go  up  a  flight  of  stairs  slowly 
without  becoming  short  of  breath  or  cyanotic.  The  appetite  is  fair,  the  bowels 
regular.      She   has   not   begun   to    menstruate. 

The  patient  is  markedly  undersized  (Fig.  1).  Her  weight  is  49.5  pounds. 
This  corresponds  to  that  of  a  child  of  7  years,  the  normal  for  her  age  being 
91  pounds;  height  48.5  inches,  corresponding  to  that  of  a  child  of  8  years; 
circumference  of  the  head  20  inches ;  chest  23.5  inches ;  abdomen  21  inches ; 
length  of  the  upper  extremity.  21  inches;  lower  extremity  28  inches.  The 
patient  is  not  cyanotic,  the  fingers  are  not  clubbed,  but  the  hands  are  somewhat 
cool.  The  examination  of  the  chest  shows  a  normal  condition  of  the  lungs. 
The  apex  impulse  is  felt  in  the  fifth  intercostal  space,  just  outside  of  the 
nipple  line;  there  is  no  thrill.  Percussion  of  the  cardiac  area  shows  enlarge- 
ment of  the  heart  especially  to  the  right,  and  an  increased  area  of  dulness  in 
the  second  intercostal  space  to  the  left  of  the  sternum.  On  auscultation  a  loud 
systolic  murmur  is  heard  over  the  entire  cardiac  area,  loudest  at  the  third 
intercostal  space  to  the  left  of  the  sternum ;  it  is  very  well  transmitted  into 
the  vessels  of  the  neck  on  the  left  side,  but  poorly  transmitted  to  the  back. 
The  roentgenologic  examination  (Fig.  2)  shows  an  enlargement  of  the  heart, 
especially  the  right.  The  ossification  centers  are  apparently  normal.  The 
examination  of  the  blood  shows  90  per  cent,  hemoglobin,  and  5,136,000  red 
blood  cells. 


Figure  1 


Figure  2 
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The  diagnosis  of  the  exact  nature  of  the  lesions  present  in  congeni- 
tal heart  disease  is  extremely  difficult.  It  is  usually  safer  to  diagnose 
simply  congenital  heart  disease,  with  the  probable  presence  of  one 
of  the  commoner  lesions,  namely,  a  defect  in  the  ventricular  septum 
or  pulmonary  stenosis.  Several  lesions  may  be  present,  and  even  at 
the  postmortem  examination  their  exact  nature  may  lie  difficult  to 
determine.  In  this  case,  the  absence  of  cyanosis,  even  on  exertion,  the 
absence  of  dyspnea  and  other  subjective  symptoms,  the  point  of  maxi- 
mum intensity  of  the  murmur  in  the  third  intercostal  space,  and  its 
transmission  into  the  vessels  of  the  neck  on  the  left  side,  make  the 
diagnosis  of  the  presence  of  a  defect  in  the  ventricular  septum  with  an 
open  ductus  arteriosus  probable. 

Almost  all  cases  of  congenital  heart  disease  show  some  retardation 
in  growth,  but  usually  it  is  not  marked.  The  weight  averages  from  10 
to  15  per  cent,  below  the  normal  for  the  age.  A  reduction  of  nearly 
50  per  cent,  as  in  this  case  is  rare.  As  one  would  expect,  the  patients 
with  marked  cyanosis  usually  show  more  retardation.  It  is,  therefore, 
all  the  more  surprising  that  the  dwarfism  should  be  so  pronounced  in 
this  child,  notwithstanding  the  fact  that  there  is  so  little  disturbance 
of  the  circulation.  Although  the  physical  examination  shows  no  lesions 
in  other  organs,  it  is  not  unlikely  that  some  other  factor,  possibly  some 
other  congenital  anomaly,  is  responsible  for  the  marked  retardation  in 
growth. 

DISCUSSION 
Dr.  Griffith  :  The  subject  of  infantilism  is  one  which  has  interested  me 
greatly,  inasmuch  as  I  have  encountered  a  number  of  very  characteristic  cases  of 
different  types.  With  regard  to  the  instance  just  reported  1  should  like  to 
ask  whether  the  genitalia  were  developed  for  the  age,  and  whether  the  child 
had  yet  commenced  to  menstruate  at  the  age  of  13.  I  should  also  like  to 
know  about  the  development  of  the  pubic  hair  and  the  secondary  sexual  char- 
acteristics. Where  there  is  a  lack  of  development  of  the  individual  in  these 
and  other  characteristics  we  may  properly  call  it  infantilism;  but  where  there 
is  simply  a  lack  of  growth  in  stature,  but  no  lack  of  development  in  the  features 
to  which  I  have  referred,  we  should  more  properly  speak  of  dwarfism,  or 
nanism. 

Dr.  Herrman  :  The  question  of  the  use  of  the  Nterm  infantilism  comes  up 
frequently.  If  we  go  back  to  the  French  who  introduced  the  term,  they 
considered  it  to  mean  a  physical  and  mental  retardation  with  absence  of 
secondary  sexual  characteristics.  This  child  is  mentally  normal  and  she  has 
no  definite  retardation  in  the  appearance  of  the  secondary  sexual  characteristics. 
The  only  defect  is  in  growth  and  hence  I  think  the  term  dwarfism  is  better 
applied  to  her,  since  dwarfism  means  simply  a  lack  of  physical  development. 


A     CASE     OF     MENINGITIS     DUE     TO     THE     STREP- 
TOCOCCUS    HEMOLYTICUS,     WITH     RECOVERY 

GEORGE  N.  ACKER,  M.D. 

WASHINGTON,     D.     C. 

B.  S„  male,  white,  12  years  of  age,  had  whooping  cough  when  3  weeks 
old.  He  was  sick  for  ten  months  on  account  of  lack  of  hreast  milk  and  the 
different  foods  given  not  agreeing  with  him.  At  12  months  he  weighed  13 
pounds.  During  the  second  winter  he  had  an  attack  of  bronchopneumonia. 
He  was  very  nervous,  and  in  a  state  of  malnutrition,  but  improved  somewhat 
after  the  removal  of  tonsils  and  adenoids.  During  the  third  winter  he  had 
severe  inflammation  of  the  bowels.  Between  the  fourth  and  fifth  y«ars  he  had 
measles  and  chicken  pox.  At  7  he  had  double  mastoiditis  which  was  operated 
on  with  success.  Three  winters  ago  he  had  a  slight  attack  of  influenza.  Two 
winters  ago  he  had  a  more  severe  attack  with  earache  and  temperature  for 
three  weeks. 

The  present  illness  commenced  Jan.  14,  1921,  with  pains  in  the  right  ear. 
January  16  he  was  feeling  sick  with  rapid  pulse  and  temperature  of  101  F. 
in  the  evening.  For  four  days  he  had  a  temperature,  remittent  in  character 
with  several  hemorrhages  from  the  nose.  The  temperature  was  normal  on  the 
twenty-first,  but  on  the  twenty-second,  in  the  evening,  he  had  a  severe  headache, 
vomiting,  and  pains  at  the  end  of  the  spine.  Temperature  104  F.  January  23, 
temperature  101  F.  in  the  morning,  105  F.  in  the  evening.  The  pains  became 
worse  at  night.     This  continued  for  five  days. 

January  28:  I  took  charge  of  the  patient.  The  temperature  was  105  F.  and 
pulse  very  rapid.  There  was  hyperesthesia,  photophobia,  retracted  head  and 
Kernig  sign  present. 

January  29:  Dr.  B.  M.  Randolph  saw  the  boy  with  me,  in  consultation  and 
made  a   lumbar  puncture. 

Dr.  Randolph's  Report. — Jan.  29,  1921,  B.  S.,  seen  in  consultation  with  Dr. 
G.  N.  Acker,  at  8  p.  m.  Examination  showed  general  hyperesthesia ;  fever  to 
104  F.,  photophobia,  general  muscular  hypertonns  with  characteristic  opistho- 
tonus. Positive  Kernig  and  ankle  clonus  both  sides ;  patellar  reflexes  both 
present ;   no  Babinski. 

Lumbar  puncture  was  made.  Fluid  flowed  by  drops,  but  rapidly.  After 
3*)  c.c.  were  withdrawn  flow  became  slow  and  needle  was  removed.  Fluid 
distinctly  turbid  on  macroscopic  examination.  Microscopically,  it  is  found 
to  contain  an  abundance  of  pus  and  fibrin,  and  a  streptococcus.  Culture 
shows  a  pure  culture  of  Streptococcus  hcmolyticus. 

Jan.  31,  1921:  Dr.  Acker  reported  that  the  patient  had  been  relieved  by 
the  lumbar  puncture,  and  asked  me  to  repeat  it.  This  was  done,  and  the  findings 
were  the  same,  except  that  spinal  pressure  was  lower,  the  quantity  obtained  less, 
and  the  degree  of  turbidity  not  so  great.  Microscopic  findings  and  culture 
showed  the  streptococcus  as  before. 

1',.  M.   Randolph,  M.D. 
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The  diagnosis  was  confirmed  by  Dr.  O.  B.  Hunter,  professor  of  bacteriology 
and  pathology,  George  Washington   Medical   School. 

The  patient  rested  better  after  the  operation  and  on  Jan.  30,  was  more  com- 
fortable though  he  moved  constantly  and  had  muscular  twitchings. 

January  31  :  Severe  pains  during  day  and  he  demanded  that  another 
lumbar  puncture  lie  made  as  the  other  had  given  him  such  relief. 

February  8:  Until  this  date  the  temperature  had  been  high  at  night  and 
lower  in  the  morning.  It  has  been  difficult  to  take  the  pulse,  temperature  and 
respiration  on  account  of  the  constant  movements  of  the  body,  and  his  resisting 
any  restraint.  He  has  been  delirious  at  times,  and  drowsy  nearly  all  the  time. 
The  head  has  been  retracted,  and  pains  in  head,  back  and  legs  marked.  There 
has  been  bleeding  from  the  nose.  He  has  taken  large  quantities  of  water, 
especially  at  night,  and  lias  passed  five  to  six  pints  of  urine  daily.  For  several 
days  he  had  nausea,  vomiting,  and  loss  of  appetite. 

February  IS:  For  a  week  the  pains  continued  severe  in  the  head,  back,  legs, 
and  abdomen  with  painful  micturition.  He  has  slept  well  since  February  8. 
Acetylsalicylic  acid  has  had  a  good  effect  on  the  pains,  and  bromid  has  been 
given  several  times  daily  for  the  nervousness.  The  pains  gradually  became 
less  and  disappeared.  The  boy  grew  stronger  and  at  the  present  time  is  in 
good  condition.     A  recent  examination  showed  all  the  organs  normal. 

When  I  first  saw  the  patient  I  thought  that  the  meningitis  was  sec- 
ondary to  the  ear  disease,  but  from  the  germ  found  I  now  regard  it  as 
a  result  of  the  influenza,  as  there  were  many  cases  of  the  disease  at 
that  time  in  the  city. 

DISCUSSION 
Dr.  Heiman  :  I  should  like  to  add  another  case  occurring  in  a  girl.  7  years 
of  age,  seen  three  months  ago.  Lumbar  puncture  yielded  a  turbid  fluid.  All 
the  signs  of  meningitis  were  present.  The  treatment  was  symptomatic.  Xo 
vaccines  were  used.  The  Streptococcus  hemolyticus  was  found.  The  child  made 
a  perfect  recovery. 


HUMAN     MILKING     MACHINE 
TSAAC    A.     ABT,     M.D. 

CHICAGO 

In  order  to  secure  an  action  which  resembles  the  sucking  action  of 
the  baby  as  nearly  as  possible,  a  machine  was  designed  in  such  a  way 
as  to  permit  a  variation  in  the  intensity  of  the  sucks  and  a  variation 
in  the  number  of  sucks  per  minute. 

The  machine  consists  of  a  pump  driven  by  an  electric  motor  with  a 
coupling  which  can  be  adjusted  so  as  to  vary  the  number  of  pump 
strokes  between  30  and  SO.  From  the  pump  the  suction  is  trans- 
mitted to  a  small  milk  receiving  chamber,  which  has  a  valve  at  the 
bottom.  (  )n  the  suction  stroke  of  the  pump  the  valve  is  closed  and 
the  milk  is  drawn  from  the  breast  into  the  chamber.  ( )n  the  com- 
pression stroke  of  the  pump  the  valve  is  opened  and  the  milk  dis- 
charged into  any  desired  receptacle.  In  order  to  prevent  the  milk  from 
being  pressed  back  against  the  breast  at  the  compression  stroke,  a  ball 
valve  is  inserted  near  the  nipple.  The  milk  receiving  chamber  is  made 
of  glass,  so  that  the  flow  of  milk  can  be  observed.  The  nipple  may  be 
of  glass  or  of  rubber.  When  the  machine  was  tested  it  was  found  that 
soft  rubber  was  not  a  suitable  material  because  it  could  not  be  made 
to  hug  the  breast  sufficiently  tight  to  prevent  air  from  being  sucked  in. 
The  best  result  was  obtained  with  a  glass  nipple  taken  from  an  ordinary 
nipple  shield.  The  opening  in  the  nipple  should  not  be  too  large  so  as 
not  to  cause  undue  distention  of  the  breast. 

The  intensity  of  the  suction  is  adjusted  by  a  valve  located  at  the 
pump,  and  the  amount  of  suction  exerted  on  each  stroke  can  be  read 
from  the  vacuum  gauge  which  is  connected  with  the  pump. 

The  tests  made  with  the  machine  show  that  with  a  well-fitting  nipple 
the  milk  may  be  extracted  at  a  vacuum  ranging  from  2  to  8  inches 
without  any  discomfort  to  the  nurse.  With  a  nipple  which  does  not 
fit  well,  even  a  small  amount  of  suction  (2  to  3  inches)  causes 
discomfort. 

An  important  fact  brought  out  by  the  tests  is  that  the  successful 
operation  of  the  machine  does  not  merely  depend  upon  its  proper 
design,  but  also  upon  the  mental  attitude  of  the  nurse.  For  instance, 
while  it  was  not  possible  to  extract  milk  even  at  8  inches  of  vacuum 
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from  a  nurse  who  saw  the  machine  for  the  first  time  and  was  evidently 
a  little  scared  of  it,  milk  was  extracted  from  this  same  nurse  a  few 
minutes  later  without  any  trouble  at  2V>  inches  of  vacuum  after  the 
working  of  the  machine  had  been  explained  to  her  and  after  she  was 
convinced  that  it  would  not  hurt  her. 


Figure  3 

It  is  probable  that  the  machine  will  have  to  be  used  for  a  few  days 
successively  before  it  will  extract  the  milk  with  the  same  speed  with 
which  it  can  be  expelled  by  pressure. 

Experiments  are  being  made  at  present  with  a  machine  which  per- 
mits of  a  variation  of  the  proportion  of  suction  period  and  relief 
period.  It  is  probable  that  hard-going  breasts  need  a  longer  suction 
period  plus  stroke  than  do  easy-going  breasts.1 


1.  Sommerfeld:    Handbuch.  der  Milchkunde,  1509,  pp.  100-110. 


ACUTE    LYMPHATIC    LEUKEMIA,    WITH    LYMPHO-  , 
MATOUS    CHANGES,    IN    AX     LYFAXT 
AGED     FIYE     M(  >NTHS  * 

LINNAEUS     EDFORD     LA  FETRA.     M.D. 

NEW    YORK    t 

History.— The.  patient.  Helen  C,  aged  5  months,  came  into  the  wards  of  the 
Postgraduate  Hospital,  March  13,  1921.  The  chief  complaints  were  distention 
of  the  abdomen  which  had  persisted  for  three  weeks,  and  fever  for  the  pre- 
ceding three  days.  The  baby  was  apparently  normal  at  birth  and  had  been 
breast  fed  entirely,  except  for  three  days  some  weeks  before  when  bottle  food 
was  given. 

Examination. — On  admission  the  baby  looked  very  sick,  being  poorly  nour- 
ished and  pale  and  having  a  temperature  of  102.6  F.  There  was  a  dark  hem- 
orrhagic vesicle  about  0.5  cm.  in  diameter  on  the  right  side  of  the  forehead 
and  small  ulcers  on  the  tip  of  the  tongue.  The  lymph  nodes  in  the  anterior 
and  posterior  triangles  of  the  neck  were  markedly  enlarged.  The  abdomen 
was  markedly  distended  and  the  liver  and  spleen  were  felt  two  fingers'  breadth 
below  the  ribs.  In  the  region  of  the  navel  a  nodular  mass  could  be  felt  and 
both  kidneys  were  felt  to  be  greatly  enlarged.  Lungs,  heart  and  nervous 
system  normal.     Throat  culture  showed  staphylococci. 

Blood. — The  blood  Wassermann  test  was  negative.  There  were  2,456.000  red 
cells  and  124,600  white  cells,  of  which  83.4  per  cent,  were  large  lymphocytes, 
2.4  per  cent,  small  lymphocytes,  0.2  per  cent  polynuclear  neutrophils.  2  per 
cent,  mononuclear  leukocytes  and  12  per  cent,  disintegrated  cells.  Only  two 
normoblasts  were  seen  in  counting  500  white  cells. 

Chemical  examination  of  the  blood  showed  the  highest  nonprotein  nitrogen 
in  the  records  of  the  laboratory,  there  being  50  mg.  urea  nitrogen  per  100  c.c. 
blood  and  4  mg.  creatinin. 

Diagnosis. — The  condition  of  the  baby  on  admission  suggested  some  acute 
septic  process,  but  the  blood  examination  showed  the  condition  to  be  a  very 
acute  lymphatic  leukemia,  the  predominating  cells  being  large  lymphocytes,  over 
83  per  cent.  The  baby  became  rapidly  worse,  with  fever  ranging  from  103  to 
106  F.  and  died  twenty-six  hours  after  admission. 

A  ecropsy  Report. — The  most  important  necropsy  findings  were  the  follow- 
ing: The  thymus  was  of  normal  size;  the  spleen,  liver  and  retroperitoneal 
lymph  nodes  much  enlarged:  the  walls  of  the  appendix  greatly  thickened,  and 
the  kidneys  were  enormously  enlarged.  Petechial  hemorrhages  were  present 
on  the  surface  of  all  the  solid  viscera,  including  the  endocardium  and  central 
hemorrhage  in  the  suprarenals.  Lymphocytic  infiltration  of  various  degrees  in 
the  thymus,  heart,  lungs,  suprarenals,  liver,  pancreas,  small  intestine,  appendix 
and  kidneys  being  especially  abundant  in  the  appendix  and  kidneys. 

Appendix. — The  appendix  wall  was  abnormally  thick  and  its  lumen  was  a 
mere  slit,  the  wall  being  45  mm.  thick,  almost  the  entire  thickness  being  made 
up  of  adenoid  mucosa.  The  small  intestine  showed  a  slight  similar  thickening 
which  was  also  present  to  somewhat  greater  degree  in  the  cecum  and  ascend- 
ing colon. 


*  From  the   Department  of   Pediatrics  and  the   Department  of   Laboratories, 
New  York  Postgraduate  School  and  Hospital,  New  York. 
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On  microscopic  examination  the  crypts  of  the  epithelium  were  relatively 
deficient  in  number  and  pressed  apart  by  the  swollen  stroma.  The  lymph 
follicles  of  the  mucosa  were  wholly  lacking.  The  adenoid  mucosa  and  the 
submucosa  were  similar  in  structure  and  consisted  of  a  rather  delicate  reticulum 
of  connective  tissue  fibrils,  rather  widely  separated  by  edema  and  fairly  rich 
in  thin  walled  blood  vessels.  In  the  spaces  of  this  reticulum  were  abundant 
lymphocytes,  diffusely  distributed.  Some  of  the  nuclei  of  these  cells  appeared 
to  be  in  the  mitosis.  Many  more  of  them  were  in  process  of  fragmentation. 
Remnants  of  smooth  muscle  marked  imperfectly  the  boundary  between  mucosa 
and  submucosa,  both  of  which  were  enormously  thickened.  The  muscular 
coats  were  relatively  thin.  Their  fibers  were  separated  by  lymphocytic  infiltra- 
tion. The  subserous  coat  was  enormously  thickened  by  edema  and  accumula- 
tion of  lymphocytes,  similar  to  that  in  the  submucosa.  Enormous  mitotic 
figures  were  found  here.  The  endothelial  cells  of  the  serosa  appeared  to  be 
swollen  and  their  nuclei  were  in  part,  hydropic.  The  whole  picture  was  that 
of   diffuse  lymphoma  of  appendix. 

Kidneys. — The  kidneys  were  enormously  enlarged,  the  right  weighing  110 
gm.  and  the  left  95  gm.  There  were  numerous  hemorrhagic  spots  under  the 
capsule.  The  cortex  bulged  on  section  and  normal  markings  could  be  seen 
only  at  the  poles,  being  obscured  in  the  middle  portions  by  a  yellow  mottling, 
consisting  of  diffuse  grayish  yellow  spots  on  a  pink  background.  There  were 
numerous  small  hemorrhagic  spots. 

Microscopic  examination  showed  an  enormous  increase  in  volume  of  the 
stroma,  which  separated  the  glomeruli  and  tubules  so  that  they  had  become 
relatively  inconspicuous  elements  in  the  picture.  The  stroma  was  edematous 
and  its  vessels  generally  were  congested.  The  most  remarkable  feature,  how- 
ever, was  the  enormous  general  infiltration  with  lymphocytes,  which  were  dif- 
fusely distributed  throughout. 

The  glomeruli  were  far  apart.  Within  the  glomerular  tufts  were  excessive 
number  of  lymphocytes,  and  sometimes  also  red  blood  cells.  The  small  blood 
vessels  of  the  cortex  were  sectioned  longitudinally  for  considerable  distances, 
indicating  that  they  were  abnormally  straight,  doubtless  as  a  result  of  the 
enormous  swelling  of  the  kidney,  which  had  placed  them  on  a  stretch.  The 
convoluted  tubules  also  appeared  to  be  less  tortuous  than  normal.  All  the 
normally  straight  tubules,  limbs  of  Henle's  loop  and  the  collecting  tubules  were 
greatly  stretched  and  thinned  out  as  a  result.  Apparently,  they  were  also  some- 
what compressed  by  the  excessive  swelling  of  the  stroma  between  them.  In 
the  medulla  the  swelling  was,  perhaps  less  marked,  and  in  the  papillae  of  the 
pyramids  the  changes  were  least  marked,  although  even  here,  there  was  evident 
edema  and  excess  of  lymphocytes  in  the  stroma.  The  nuclei  of  the  proximal 
convoluted  tubules  stained  faintly,  or  sometimes  failed  to  stain  at  all.  How- 
ever, the  cellular  changes  in  the  epithelium  appeared  to  be  less  important  than 
the  physical  stretching  and  compression  and  disarrangement  caused  by  the 
swelling  of  the  stroma. 

In  connection  with  the  kidney  structure  it  may  be  noted  that  blood  analysis 
of  specimen  taken  March  14,  shortly  before  death,  showed  50  mg.  urea  nitrogen 
per  100  c.c.  of  blood  and  4  mg.  creatinin,  0.096  per  cent,  sugar  and  0.525  mg. 
calcium  per  100  c.c.  of  blood. 

For  the  careful  necropsy  and  tissue  studies  I  am  indebted  to  Dr.  Ward  J. 
MacNeal,  director  of  the  laboratories,  and  for  the  mounting  of  the  gross  speci- 
mens to  Miss  Grace  Wells,  assistant  in  the  laboratory.  I  wish  to  express  my 
thanks   for  their  courtesv  and  the  use  of   their  material. 


A     CASE     OF     ENCEPHALITIS     LETHARGICA     IN 
A     NEW-BORN     INFANT 

B.     R.     HOOBLER 

DETROIT 

I  was  called  to  see  an  infant  3  weeks  of  age,  which  had  been  having 
severe  convulsions  for  the  past  two  days.  I  obtained  the  following 
very  interesting  history   from  the  mother : 

Ever  since  the  birth  of  her  baby,  which  had  been  normal  in  every  way.  slie 
was  impressed  with  the  great  amount  of  time  the  baby  slept.  At  times  for 
periods  of  from  twenty-four  to  thirty-six  hours  the  baby  could  hardly  be 
aroused  for  its  food.  Another  thing  which  the  mother  thought  unusual  was 
that  the  baby  did  not  cry  like  other  babies  and  the  mother  noted  that  there 
was  an  exceedingly  placid  expression  about  the  baby's  face.  The  baby  was 
thought  to  be  an  exceptionally  good  baby.  From  the  very  first  day  ptosis  of 
the  left  lid  was  noted,  but  this  was  thought  to  have  been  a  family  inheritance 
as  some  relative  had  a  fallen  lid.  Shortly  afterward  there  was  considerable 
difficulty  in  swallowing.  At  the  end  of  the  third  week,  convulsions,  general 
in  character,  started.  These  at  first  were  very  severe,  ending  with  an  agoniz- 
ing cry,  and  when  the  child  was  first  seen  by  me  there  were  marked  jerking 
movements  of  the  arms  and  legs  and  later  of  individual  muscles — a  typical 
myoclonus. 

A  tentative  diagnosis  of  encephalitis  lethargica  was  made,  having  also  in 
mind  the  possibility  of  a  birth  injury. 

Various  laboratory  observations  were  conducted :  roentgen-ray  examina- 
tions were  made  of  the  skull ;  spinal  puncture,  blood  and  urine  analyses,  cul- 
tures from  washings  of  the  nasal  cavities,  all  were  negative.  The  spinal  fluid 
was  not  under  pressure.  Extraneous  blood  prevented  cell  count.  Wasser- 
mann  was  negative.  The  eye  grounds  showed  a  slight  haziness  of  outlines  but 
no  choked  disk. 

The  case  has  been  under  observation  nine  weeks.  During  this  time  the 
convulsions  have  become  much  less  frequent  and  very  mild  in  character  amount- 
ing, at  times,  to  the  upward  turning  of  the  eyeballs.  Nystagmus  was  present 
for  a  few  days  in  the  seventh  week  but  was  gradually  lost.  Strabismus,  both 
convergent  and  divergent,  was  present  during  the  first  three  weeks  of  the 
convulsive  period.  The  ptosis  which  at  first  was  marked  is  now  slightly 
noticeable.  There  is  no  longer  difficulty  in  swallowing.  The  extremities  have 
at  no  time  shown  any  paralysis.  The  knee  jerks  are  active.  During  the  seventh 
week  there  developed  fibrillary  twitchings  in  the  eyelids,  cheek  muscles  and 
over  the  abdominal   wall. 

The  amount  of  lethargy  present  has  varied  greatly.  There  would  be  days 
when  there  would  be  no  waking  moments  except  during  the  periods  of  the  con- 
vulsions which  never  lasted  more  than  a  minute.  On  other  days,  there  would 
be  less  somnolence  and  the  waking  time  measured  varied  from  four  to  nine 
hours.  As  a  rule  after  several  days  of  wakefulness  there  would  come  periods 
of  deep  slumber. 


350  Hoobler:    Lethargic  Enceplialitis 

In  the  ninth  week  of  the  disease  the  child  has  seemingly  recovered  from  its 
lethargy  and  now  awakens  for  its  feedings  and  often  lies  awake  for  periods 
as  a  normal  infant  should.  All  the  functions  have  been  normal.  The  child 
has  gained  steadily  in  weight  and  now  has  all  the  appearance  of  a  healthy  child. 

The  mother  relates  that  during  the  time  she  was  pregnant,  at  least 
during  the  latter  half  of  pregnancy,  she  was  at  times  so  overcome  with 
a  desire  to  sleep  that  she  would  drop  on  a  couch  after  her  husband 
would  leave  in  the  morning  for  his  office  and  often  she  would  sleep 
the  greater  part  of  the  day.  This  was  ascribed  to  biliousness  and 
nothing  was  thought  of  it.  So  far  as  I  can  determine  the  mother  showed 
none  of  the  typical  symptoms  of  lethargic  encephalitis  and  only  when 
the  baby  developed  symptoms  was  anything  thought  of  the  drowsiness 
of  the  mother  during  pregnancy. 

It  is  needless  to  say  that  this  case  has  occasioned  much  discussion 
as  to  its  diagnosis,  and  I  freely  confess  the  difficulty  of  differentiation 
from  birth  injury.  I  present  it  to  the  Society  in  the  hope  that  some 
of  our  members  may  relate  their  experience  in  similar  cases,  particu- 
larly regarding  after-results. 


A     CASE     OF     "RUMINATK  )X" 
PERCIVAL    .1.     EATON,     M.D. 

PITTSBURGH 

History. — Alexander  McC,  admitted  to  the  St.  Margaret  Memorial  Hospi- 
tal. May  4,  1921.  6  months  of  age.  weighed  6  pounds  at  birth,  now  weighs 
somewhat  less  than  8  pounds.  Born  on  a  farm  within  twenty  miles  of  Pitts- 
burg. Mother  very  nervous  and  has  a  small  goiter.  Baby  was  breast  fed  six 
weeks.  Seemed  perfectly  normal.  Then  mother  contracted  an  infected  breast, 
and  for  a  week  or  so  baby  "spit  up"  some.  Then  was  given  a  feeding  of 
cow's  milk  and  water  equal  parts,  plus  the  breast.  At  2  months  of  age  breast 
feeding  was  discontinued.  Then  for  awhile  cow's  milk,  water  and  lime  water, 
and  then  barley  water  and  milk  equal  parts,  the  top  of  a  quart  of  milk  after 
standing,  were  used.  The  baby  then  began  spitting  or  regurgitating  regularly. 
This  went  on  with  increasing  frequency  for  two  weeks.  Then  it  was  put  on 
condensed  milk  and  cream.  Vomiting  became  worse.  Two  days  before  com- 
ing to  hospital  it  was  put  on  Horlick's  milk. 

Examination. — Constant  sucking  of  fingers  and  fists  was  noticed  on  arrival 
at  hospital.  Bowels  were  constipated,  and  stools  offensive.  For  first  two  days 
regurgitated  all  food.  Was  kept  on  broth  two  days  and  thoroughly  cleaned 
out.  Then  put  on  proper  formula.  It  was  found  that  if  he  lay  on  his  side 
he  lost  all  his  food,  but  if  kept  on  his  back  he  did  not  lose  nearly  so  much. 
Observation  shows  that  he  is  either  so  hungry,  or  wedded  to  the  habit  to  such  a 
degree,  that  he  keeps  either  fingers  or  fists  in  the  mouth  all  the  time.  Arms 
were  then  put  in  splints.  He  still  regurgitated,  but  not  so  much.  One  morn- 
ing at  time  of  visit,  I  heard  a  peculiar  noise  from  the  crib,  and  going  over 
found  that  he  was  bringing  his  food  up  into  his  mouth,  then  making  a  gurgling 
and  chewing  sound,  and  finally  swallowing  the  food.  During  this  time  he 
tried  very  hard  to  get  his  hands  into  his  mouth,  of  course,  unsuccessfully.  On 
very  careful  observation  of  nurse  it  was  noticed  that  he  would  bring  food  up 
into  his  mouth,  sometimes  spitting  out  a  little  and  sometimes  retaining  all  of 
it  in  his  mouth,  chew   it.  and  then  swallow  it. 

As  an  experiment  his  hands  were  allowed  to  go  free  and  he  seemed  to  use 
them  to  facilitate  the  bringing  up  of  his  food.  Thereafter,  his  hands  were 
continuously  kept  away  from  his  mouth  and  he  ruminated  less  and  less,  and 
at  the  time  of  leaving  the  hospital,  he  was  losing  very  little  of  his  food.  His 
color  had  improved  markedly  and  he  had  gained  more  than  a  pound. 

In  looking  up  the  literature,  for  I  have  never  seen  a  case.  I  found 
in  the  February  number  of  the  American  Journal  of  the  Diseases  of 
Children  an  article  on  ''Rumination"  by  August  Strauch  of  Chicago, 
which  is  very  complete.  The  day  before  I  left  I  found  the  report  of  a 
similar  case  by  Dr.  Kelsev  in  the  Archives  of  Pediatries  of  May  30. 

I  saw  the  baby  again ;  his  color  was  good ;  he  was  losing  very  little 
food  and  weighed  9  pounds.  10  ounces. 


LEFT-HANDEDNESS    AS    AN    EDUCATIONAL    PROBLEM 

A.     CAILLE,    M.D. 

NEW      YORK 

Since  the  dawn  of  human  history  right-handedness  is  known  to  be 
a  specific  characteristic  of  the  human  race.  It  appears  among  savages 
where  nature  is  the  only  instructor  and  its  preponderance  dates  back 
as  far  as  history  has  records.  Although  there  are  centers  for  all 
manual  acts  in  both  hemispheres  of  the  brain,  those  in  the  left  hemis- 
phere are  evidently  more  developed  because  right-handed  persons  have 
always  used  these  centers.  The  asymmetry  of  the  human  body  is  not 
expressed  alone  in  an  advantageous  right-handedness  but  shows  itself 
in  other  parts  of  the  body  and,  furthermore,  there  is  an  anatomical 
basis  for  the  intimate  connection  between  the  skilled  movements  of 
speech  and  those  of  the  dextral  hand,  the  seat  of  the  control  of  both 
being  in  the  left  hemisphere,  in  close  proximity.  An  impulse  starting 
from  one  side  of  the  brain  is  unloaded  on  the  other  side  of  the  body. 
Every  child  is  born  with  this  quality  fixed. 

Left-handedness  can  also  be  traced  back  to  antiquity  and  we  have 
Biblical  evidence  of. the  efficiency  of  the  left-handed: 

"And  the  children  of  Benjamin  were  numbered  at  that  time  out  of  the  cities 
twenty  and  six  thousand  men  that  drew  sword.  .  .  Among  all  this  people 
there  were  seven  hundred  chosen  men  left-handed ;  every  one  could  sling  stones 
at  a  hair  breadth,  and  not  miss."  ' 

In  the  course  of  human  events  and  by  all  laws  of  inheritance  the 
94  or  96  per  cent,  of  right-handed  individuals  should  long  ago  have 
extinguished  the  few  sinistrals,  but  they  persist. 

As  regards  handwriting,  the  Aryan  languages  appear  from  a  remote 
date  to  have  been  written  from  left  to  right.  Semitic  languages,  on  the 
other  hand,  are  written  from  right  to  left,  which  seemingly  suggests 
the  idea  of  a  left-handed  people,  which  is  not  the  case.  An  habitual 
preference  has  been  manifested  at  all  times  for  the  use  of  one  hand 
or  the  other  in  writing.  The  preferential  use  of  the  right  hand  is 
instinctive  and  natural  in  most  persons  and  in  some  there  is  an  equally 
strong  impulse  to  use  the  left  hand.  According  to  Gould,  this  instinc- 
tive preference  manifests  itself  at  an  early  stage;  it  matures  into  a 
determinate  law  of  action,  which  education  may  modify  but  does  not 
completely  eradicate. 
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Left-handedness  is  found  in  about  4  per  cent,  of  the  normal  popula- 
tion— with  no  marked  difference  as  to  sex.  This  ratio  has  been  con- 
stant and  has  apparently  not  been  radically  influenced  by  so-called 
corrective  measures.  In  mentally  defective  children  about  18  per  cent, 
are  left-handed.  Most  of  the  apparatus  of  our  civilization  is  adapted  to 
the  convenience  of  the  right-handed  person.  This  fact  makes  the 
problem  of  the  adjustment  of  a  left-handed  person  to  his  environ- 
ment of  singular  importance  because  much  mental  and  physical  misery 
may  be  thrust  upon  the  left-handed  child  by  parents,  teachers  and 
social  custom. 

Regarding  the  time  at  which  the  child  begins  to  manifest  any 
marked  preference  for  either  hand,  Prof.  Z.  M.  Baldwin  2  instituted 
a  systematic  series  of  experiments  on  his  infant  daughter  and  extending 
over  the  first  year.  No  trace  of  preference  was  found  for  either  hand 
so  long  as  there  were  no  violent  muscular  exertions  made  and  the 
tendency  to  use  both  hands  together  was  about  double  the  tendency  to 
use  either  one  or  the  other  hand. 

A  distinct  preference  for  the  right  hand  in  violent  efforts  in  reach- 
ing became  noticeable  in  the  seventh  and  eighth  months.  At  the  end 
of  the  eighth  month,  right-handedness  was  quite  pronounced.  Up  to 
this  time  the  child  had  not  learned  to  stand  or  creep  or  utter  articulate 
sounds  with  distinctness. 

Why  Is  Man  Ouc-Sidcd.? — There  is  a  wide  difference  of  opinion 
regarding  the  origin  and  cause  of  sinistrality.  Ramalay,3  who  studied 
610  parents  and  1,130  children,  concludes  that  left-handedness  is  an 
inherited  mendelian  recessive  phenomenon.  Jordan  believes  that  sinis- 
trality is  hereditary  to  some  extent  and  bases  his  conclusions  on  a 
study  of  700  university  students,  1,394  colored  public  school  pupils  and 
668  others.  Broca  states  that  the  left  hemisphere  of  the  brain  usually 
develops  earlier  than  the  right,  from  which  he  argues  that  the  right 
extremities  are  involuntarily  preferred  for  muscular  activities.  Stevens 
and  Ducasse  lay  stress  on  the  difference  in  space  sense  of  the  two 
halves  of  the  retina.  Peripheral  vision  studies  have  shown  that  objects 
in  the  right  half  of  the  field  of  vision  appear  larger  and  activate  the 
right  hand  ;  vision  being  the  father  of  action. 


2.  Baldwin.  J.   M. :   Mental   development  in   the  Child   and   Race,   MacMillan, 
1894. 

3.  Ramalav.  F. :    The   Inheritance  of  Left-handedness,  Amer.  Naturalist  47: 
73(1,    1913. 
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W.  Ogle  points  out  that  the  left  hemisphere  has  greater  weight  and 
greater  specific  gravity  than  the  right  hemisphere  of  the  brain  and 
that  it  is  richer  in  convolutions  and  richer  in  blood  supply.  Hyrtle 
emphasizes  that  the  left  subclavian  artery  takes  its  origin  before  the 
right  in  left-handed  individuals  and  that  in  consequence  certain  struc- 
tures have  a  superior  blood  supply.  Barclay  attributes  one-sidedness  to 
an  obstruction  of  the  flow  of  blood  in  the  vena  cava  by  the  pulsations 
of  the  aorta.  Gratiolet,  like  Broca,  lays  stress  on  the  earlier  and 
greater  development  of  one  side  of  the  brain.  Kussmaul,  as  qnoted  by 
Scripture,  points  out  that  innervation  centers  for  all  manual  acts  are 
located  in  both  hemispheres  of  the  brain  and  in  the  basilar  ganglia. 
Those  in  the  left  are  more  developed  because  right-handed  persons 
have  always  used  these  centers.  Primitive  man  protected  himself  from 
his  enemies'  weapons  by  covering  his  most  vulnerable  left  side  with 
the  shield,  using  the  spear  to  attack  with  the  right  hand. 

Buchanan,  Struthers  and  Allis  point  out  that  certain  anatomic 
peculiarities  may  influence  the  center  of  gravity  in  the  human  body. 

Wilson  4  argues  that  dextrality  is  largely  the  result  of  education  and 
states  that  the  point  aimed  at  is  to  ascertain  the  originating  physical 
initiative  of  determinate  action  antecedent  to  all  memory.  He  quotes 
Carlyle  whose  reflections  on  the  origin  of  right-handedness  are  trans- 
mitted in  the  statement  that  in  combat  the  left  hand  was  the  passive 
shield  hand  to  protect  the  heart  and  the  right  hand  was  the  active,  the 
spear  hand. 

Gould  5  comes  to  the  same  conclusion  for  he  states  that  what  is 
needed  to  explain  dextrality  in  94  per  cent,  of  children  is  some  ancestral 
savage  custom,  habit  or  necessity  which  inclined  to  the  use  of  the 
right  hand  and  the  right  eye — a  year  or  two  of  the  child's  life  represents 
thousands  of  years  of  slow  acquirement  and  habit  through  the  exercise 
of  methods  of  defense,  barter  and  sign  language. 

Regarding  left-handedness  among  defective  children,  H.  Gordon 6 
found  18  per  cent,  left-handed  in  mental  defective  schools  and  much 
more  frequently  associated  with  speech  defects  than  right-handedness. 
In  the  case  of  twins  when  one  is  left-handed  and  the  other  right- 
handed,  the  left-handed  twin  is  frequently  backward,  less  developed, 
highly  nervou>.     Among  normal  children  the  left-handed  are  frequently 


4.  Wilson:   Left-Handedness.  MacMillan  &  Co.,   1891. 

5.  Gould:  Right-Hand  and  Left-Handedness,  Lippincott,   1508. 

6.  Gordon,    H. :    Left-Handedness    and    Mirror    Writing.    Especially    Among 
Defective   Children.   Brain    43:313,   1921. 
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the  most  efficient  and  capable,  among  the  mental  defectives  it  is  exactly 
the  reverse.  Gordon  suggests  that  something  has  occurred  which  has 
interfered  with  the  proper  functioning  of  the  dominant  hemisphere, 
mostly  the  left.  The  left  hemisphere  being  affected  has  interfered  with 
the  proper  functioning  of  the  right  hand,  perhaps,  in  only  a  slight 
degree,  as  many  among  the  older  children  change  spontaneously  from 
left  to  right  in  writing.  The  same  cause  has  probably  affected  the 
functioning-  of  many  of  the  higher  intellectual  centers  supposed  to  be 
situated  in  the  same  hemisphere  involving  such  peculiarities  as  mirror 
writing  and  defective  speech. 

Without  going  into  a  detailed  argument  pro  and  con  it  may  be 
stated  that  not  one  of  these  assertions  and  theories  have  given  a  com- 
pletely satisfactory  explanation  of  the  subject  under  consideration. 

Complex  biologic  processes  are  not  easily  explained  and  they  have 
a  long  history,  but  so  much  can  be  said  with  certainty  that  natural 
dextrality  and  sinistrality  are  an  inherited  habit  and  tradition.  A  slight 
injury  to  the  left  brain  before  or  at  birth  may  account  for  left- 
handedness  in  some  cases — a  transposition  of  viscera  is  a  very  remote 
possibility. 

Tests  for  Left-Handedness. — Instruments  of  precision  for  detecting 
and  recording  degrees  of  left-handedness  have  been  devised  for  testing 
children  who  enter  school.  Beeley  '  in  his  experimental  study  of  left- 
handedness  describes  the  (1)  strength  grip  test;  (2)  tapping  test; 
(3)  tracing  test;  (4)  bracheometer  test,  but  does  not  find  them  of 
much  practical  value.  Inasmuch  as  an  observation  of  simply  gross  and 
fine  manual  activities  will  reveal  one-sidedness  and  its  degree,  instru- 
mental tests  are  probably  unnecessary  for  testing  children  who  enter 
school. 

Types  of  Left-Handedness. —  (1)  Mild  types  of  left-handedness: 
In  many  cases  the  stimulus  for  preferential  action  is  weak  and  can  be 
readily  overcome  or  developed.  (2)  The  pronounced  or  persistent  type 
of  sinistrality,  especially  if  associated  with  mirror  writing,  motor  tics 
and  muscular  unrest  and  with  speech  defects  are  the  types  deserving  of 
more  serious  attention,  because  of  the  probability  of  their  traumatic 
origin. 

Mirror  writing,  not  correlated  with  mental  deficiency  or  a  visual 
defect,  is  characteristic  of  extreme  left-handedness.     Professor  Baldwin 


7.  Beeley  :    An  Experimental  Study  in  Left-Handedness.  Supplementary  Edu- 
cational Monographs  2:    No.  2,  June,   1918,   Univ.  Chicago  Press. 
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in  his  dictionary  of  psychology  and  philosophy  states :  Mirror  writing 
is  probably  due  in  children  to  the  incomplete  association  of  hand  motion 
sensations  with  the  control  series  of  visual  sensations.  This  general 
statement  is  clarified  and  elaborated  in  his  book  on  the  mental  develop- 
ment of  the  child  and  the  race  to  which  the  reader  is  referred  for 
further  details  regarding  this  interesting  phenomenon.  According  to 
Dr.  Max  Schlapp,  mirror  writing  is  due  in  many  instances  to  trau- 
matism in  the  left  hemisphere. 

Muscular  unrest  and  pronounced  motor  tics  are  not  infrequently 
associated  with  sinistrality.  In  a  number  of  left-handed  children  the 
writer  has  observed  that  tics  and  twitching  set  in  when  every  child 
was  forced  to  use  the  right  hand  in  writing.  This  muscular  unrest 
would  last  for  several  days  and  would  gradually  subside  if  disciplinary 
measures  were  discontinued. 

Left-Handedness  and  Speech  Defects. — According  to  Lueddekens,s 
20  per  cent,  of  left-handed  children  of  normal  mentality  have  speech 
defects ;  the  same  author  states  that  when  we  attempt  to  correct  left- 
handedness  we  may  produce  a  defect  in  the  mechanism  of  speech. 
Scripture,  Glogau  and  De  Bra,9  in  a  study  of  500  cases  in  the  neuro- 
logical department  of  the  Vanderbilt  Clinic,  found  that  25  per  cent. 
of  the  speech  defect  cases  showed  left-handedness,  17  per  cent,  remained 
left-handed  or  returned  to  left-handedness  notwithstanding  the  endeavor 
of  parents  and  teachers  to  make  them  right-handed.  They  further- 
more found  that  in  twenty  cases  of  left-handedness  speech  defects 
began  to  appear  about  the  time  they  were  forced  to  change  to  the  right 
hand.  They  argue  that  the  association  between  the  centers  which  control 
the  movements  of  speech  and  those  of  the  preferred  hand  is  very 
intimate  and  warn  against  the  forced  attempt  to  remedy  apparent 
defects  and  thereby  produce  real  ones. 

Whipple  cites  similar  cases.  The  writer's  experience  is  fully  in 
accord  with  the  above  statements.  He  has  observed  cases  in  which  a 
prolonged  attempt  to  force  the  preferred  hand  to  give  up  its  natural 
function  was  followed  by  the  appearance  and  accentuation  of  muscular 
unrest  and  of  defects  in  the  mechanism  of  speech,  particularly  in 
children  of  neuropathic  inheritance. 

Mental  Confusion  as  a  Probable  Result  of  Unreasonable  Discipline. 
— Gould  tells  of  a  highly  trained  civil  engineer  who  cannot  think  and 


8.  Lueddeckens :  Rechts  und  Linkshandigkeit,  Leipzig,  VYm.  Engelmann,  1900. 

9.  Scripture,  Glogau,  De  Bra:   Left-Handedness   as   an  Etiological   Factor  in 
Speech  Defects,  Laryngoscope  27:3   (March)    1917. 
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write  at  the  same  time,  and  who  is  under  the  necessity  of  having  a 
stenographer  in  attendance  to  whom  he  dictates  his  correspondence. 
As  a  child  he  was  tortured  for  years  to  make  him  write  with  the  right 
hand.  The  natural  writing  center  in  the  right  cerehral  hemisphere  was 
probably  rendered  unusable  and  the  artificially  stimulated  mechanism 
of  the  other  side  of  the  brain  could  never  be  made  to  work  easily  at 
the  time  when  other  intellectual  activities  were  taking  place.  In  another 
case  reported  by  Gould  a  girl  could  not  go  into  society  with  comfort 
because  she  could  not  act  naturally,  dance,  use  the  knife  unconsciously, 
etc.  Her  eyes,  brain  and  body  had  been  confused  by  persistent  attempts 
to  make  a  left-handed  individual  right-handed.  Many  similar  cases 
could  be  cited  proving  that  the  forced  implantation  of  an  unnatural 
habit  in  deference  to  custom,  may  be  detrimental. 

RESUME 

The  study  of  the  problem  of  sinistrality  naturally  leads  up  to  the 
question  :  What  can  be  done  to  bring  about  a  more  adequate  adjust- 
ment of  a  left-handed  child  to  a  right-handed  environment  or  as  Beeley 
expresses  it:  If  left-handedness  is  hereditary  to  what  extent  is  it 
expedient  to  force  a  sinistral  to  become  right-handed? 

In  view  of  the  probability  that  left-handedness  has  a  structural 
atavistic  basis  and  is  not  merely  an  acquired  faulty  habit,  the  dis- 
ciplinary attitude  of  parent  and  teacher  toward  left-handedness  should 
be  adjusted  to  the  degree  and  character  of  its  manifestations.  Mild 
types  in  which  the  stimulus  for  preferential  action  is  weak,  are  readily 
overcome  by  educational  efforts.  Vice  versa,  it  is  not  difficult  to  train 
the  left  hand  when  the  use  of  the  right  hand  is  lost  through  injury 
or  disease. 

Mirror  writing  with  sinistrality  can  be  overcome  in  some  instances 
by  giving  simple  exercises  which  will  make  the  child  appreciate  the 
discrepancy  between  his  reproduction  and  the  copy.  Results  will  depend 
upon  the  degree  of  anatomical  disturbance. 

In  persistent  sinistrality,  particularly  if  combined  with  speech 
defects,  right-handedness  should  be  encouraged  but  never  forced. 
Unreasonable  discipline  creates  an  unbalanced  condition  akin  to  mental 
chaos.  We  may  with  confidence  rely  more  upon  an  internal  or  self- 
imposed  discipline  which  inevitably  comes  sooner  or  later,  even  though 
the  preferential  instinct  may  remain  to  a  certain  extent  throughout  life. 

According  to  G.  D.  Robbins,  Director  of  the  Boston  Stammerers' 
Institute,   sinistrals   with   speech   defects   may  overcome  cerebral   con- 
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gestion  and  encourage  normal  speech,  by  slow  and  moderately  deep 
breathing  exercises.  The  correction  of  eye  strain  and  of  naso- 
pharyngeal obstruction  must  not  be  overlooked  and  hygienic  living  in 
its  broadest  sense  is  of  importance.  Finally,  we  must  avoid  forming 
an  exaggerated  estimate  of  the  difficulties  experienced  by  left-handed 
persons  in  the  ordinary  actions  of  life.  Such  individuals  become 
ambidextrous  which  in  many  ways  is  an  advantage.  The  condition  of 
brain  and  cord  will  improve  if  all  their  motor  and  sensitive  elements 
are  fully  exercised,  therefore,  parents  and  teachers  should  encourage 
and  train  the  free  use  of  the  right  hand  without  suppressing  the  innate 
dexterity  of  the  left.10 


10.  Liersch :  Die  linke  Hand,  Richard  Schoetz,  Berlin,  1893;  Cunningham, 
I).  J.:  Left-Handedness  (Hucksley  Memorial  Lecture,  1902),  Anthropological 
Institute  of  Great  Britain  ;  Kellog,  G.  M. :  Physiology  of  Right  and  Left-Hand- 
edness, J.  A.  M.  A.  52:  356  (Feb.  14)  19&S;  Whipple,  G.  M. :  The  Left-Handed 
Child.  J.  Educ.  at  Psychol.  2:  574,  1911. 


A  CASE  OF  STREPTOCOCCUS  MENINGITIS  TREATED  BY 

REPEATED     LUMBAR     PUNCTURES     WITH 

RECOVERY 

HENRY     L.     K.     SHAW,     M.D. 

ALBANY,     X.     Y. 

This  case  is  presented  not  alone  on  account  of  its  successful  termi 
nation    but   to    emphasize    the    therapeutic   value    of    repeated    lumbar 
punctures. 

REPORT     OF     CASE 

Norton  V.,  aged  8  years,  had  been  sickly  and  underweight  since  early  child- 
hood but  had  had  no  serious  illness.  He  complained  of  earache,  and  his  family 
physician.  Dr.  Riven  berg,  brought  him  to  Albany  October  24  and  Dr.  Hinman 
opened  the  ear.  There  was  good  drainage  and  the  boy  returned  to  his  home. 
The  headache  continued  and  November  10  Dr.  Rivenberg  observed  a  slight 
squint  in  the  left  eye.  He  was  brought  to  the  Albany  Hospital  November  13, 
three  weeks  after  the  paracentesis.  There  was  good  drainage  from  the  ear 
and  Dr.  Hinman  could  find  no  evidence  of  mastoid  disease.  Examination  of 
the  eyes  by  Dr.  Bedell  showed  : 

Right  eye.  free  movements,  pupil  5  mm.,  regular,  active,  media  clear.  Astigmatic  blurring 
of  the  disc  outline.  No  change  in  retinal  circulation.  Left  eye:  convergent  strabismus  result 
of  almost  complete  paresis  of  external  rectus.  With  the  exception  of  the  field  of  action  of 
this  muscle,  the  eye  movements  were  normal.  Pupils  5  mm.  and  same  as  the  right  eye.  There 
was  more  blurring  of  the  disc  accounted  for  by  a  higher  degree   of  astigmatism. 

The  boy's  mental  condition  was  clear  and  his  only  complaint  was  the  head- 
ache. There  was  a  slight  temperature  elevation  on  admission  and  the  pulse 
was  over  100.  The  weight  was  58  pounds.  The  pain  in  the  head  became  more 
intense,  and  November  15  the  temperature  rose  to  104  F.  and  the  patient  was 
transferred  to  me. 

There  was  a  very  marked  hyperesthesia  so  it  was  difficult  to  determine  any 
rigidity  of  the  neck  or  Kernig  sign.  There  was  a  Babinski  on  the  left  side  but 
not  on  the  right  and  tache  cerebrale  was  present.  There  had  been  no  vomiting 
or  disturbance  of  respiration  and  the  pulse  was  rapid.  There  was  marked 
anorexia.  The  pain  in  the  head  was  more  severe  on  the  left  side  and  the  left 
ear  was  draining  freely.  This  combined  with  the  paralysis  of  the  sixth  nerve 
constitutes  the  so-called  Gradenigo's  syndrome  which  is  caused  "by  a  localized 
meningitis  over  the  top  of  the  pyramid  resulting  from  an  extension  of  the 
suppurative  process  in  the  petrous  pyramid,  and  gives  rise  to  inflammation  of 
the  sixth   nerve  and   gasserian  ganglion." 

Lumbar  puncture  revealed  a  clear  fluid  containing  only  18  cells  and  no 
globulin.  Smears  showed  no  microorganisms  and  cultures  were  negative.  The 
blood  count  was  23,600  leukocytes  and  4,944,000  erythrocytes  with  82  per  cent, 
polymorphonuclears.  This  puncture  did  not  relieve  the  headache  but  the  tem- 
perature fell.  This  rose  again  three  days  later,  on  the  eighteenth,  and  the 
meningeal  symptoms  were  more  pronounced  and  the  boy  appeared  dangerously 
ill.     Roentgen-ray  examination  of  the  head  was  negative. 
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A  second  puncture  was  made  and  the  fluid  was  turbid  and  under  pressure. 
Over  100  c.c.  were  removed  and  the  laboratory  report  showed  a  cell  count  of 
2,454  and  globulin  3  +•  Smears  revealed  gram-positive  cocci  singly  and  in 
clumps,  and  cultures  from  this  and  subsequent  punctures  were  identified  as 
pure  growths  of  Streptococcus  hemolyticus.  Immediately  after  the  puncture  the 
temperature  fell  and  the  headache  was  relieved  and  the  whole  condition — 
mental  and  physical — of  the  boy  improved  with  the  exception  of  the  lack  of 
appetite  and  extreme  sensitiveness.  Three  days  later  the  headache,  tempera- 
ture and  meningeal  symptoms  reappeared.  A  lumbar  puncture  again  revealed 
purulent  fluid  under  pressure.  Again  the  temperature  fell  and  the  symptoms 
were  relieved  but  returned  again  three  days  later  when  again  a  lumbar  puncture 
cleared  up  the  condition.  This  was  repeated  several  times  and  the  intervals 
between  the  punctures  lengthened.  In  the  intervals  he  was  in  fairly  good  spirits 
and  enjoyed  being  read  to  and   took  interest  in  his  toys. 

No  medication  was  given,  except  an  occasional  sedative.  The  cell  count 
in  the  spinal  fluid  became  less  and  January  6  was  down  to  103.  All  cultures 
showed  Streptococcus  hemolyticus. 

He  made  an  uneventful  recovery  and  went  home  January  14,  two  months 
after  admission  to  the  hospital.  He  weighed  52  pounds  on  discharge.  He 
gained  in  weight  steadily  and  February  6  weighed  57%  pounds.  At  present 
he  is  perfectly  well,  weighs  over  70  pounds,  attends  school  and  is  normal  in 
every  respect.  There  is  no  squint  but  he  wears  glasses  to  overcome  astig- 
matism. 

This  undoubtedly  was  a  diffuse  purulent  meningitis  secondary  to  an 
abscess  resulting  from  a  middle  ear  infection. 

Alfred  Braun  shows  that  this  infection  may  extend  from  the 
labyrinth  through  the  ductless  endolymphaticus  into  the  saccus  endolym- 
phaticus,  a  small  sac  situated  between  two  layers  of  the  dura  overlying 
the  posterior  surface  of  the  petrous  pyramid.  This  was  the  seat  of 
the  abscess  which  probably  broke  and  gave  rise  to  the  leptomeningitis. 

The  prognosis  of  so-called  otitic  meningitis  is  very  unfavorable. 
Breiger,  who  collected  seventy-one  cases,  found  six  recoveries  and 
only  one  of  these  cases  complicated  acute  otitis  and  five  accompanied 
chronic  otitis.  Many  authorities  favor  radical  surgery  by  performing 
a  mastoid  operation  or  a  labyrinthectomy  to   facilitate  drainage. 

Irving  Haynes  states  that  lumbar  puncture  as  a  therapeutic  agent 
is  inefficient  except  in  serous  nonpurulent  meningitis.  Naffziger,  on 
the  other  hand,  finds  that  repeated  lumbar  punctures  with  withdrawal 
of  considerable  amount  of  fluid  are  of  definite  value  therapeutically  and 
Braun  cautiously  states  that  repeated  lumbar  punctures  sometimes  have 
a  favorable  effect  on  meningitis. 

Drainage  of  purulent  material  is  necessary  in  all  pyogenic  infec- 
tions to  reduce  the  amount  of  toxic  material  which  otherwise  would 
be  absorbed.     In  our  case  chloroform  anesthesia  is  advisable  as  it  pre- 
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vents  the  struggles  and  terror  of  the  child  and  simplifies  the  procedure 
for  all  concerned.  As  much  fluid  should  be  removed  as  possible  and 
our  rule  was  to  remove  the  needle  when  one  drop  in  three  seconds 
appeared.  Lumbar  puncture  under  anesthesia  as  often  as  seemed 
necessary  was  the  only  therapeutic  agent  employed  in  a  case  of 
purulent  meningitis  due  to  the  Streptococcus  hemolyticus  with  complete 
recoverv  in  eight  weeks. 


REPORT  OF  CASE  OF  DOUBLE  INGUINAL  HERNIA. 
PROLAPSED  TUBE  AND  OVARY  IN  THE  LEFT 
SIDE;  OPERATION:  RECOVERY.  REVIEW  OF 
CURRENT  LITERATURE  AND  REFER- 
ENCE TO  THE  FETAL  DEVELOP- 
MENT OF  PELVIC  ORGANS 

H.  M.  McCLANAHAN,  M.D. 

OMAHA 

REPORT     OF     CASE 

History. — Parents  well.  Mother  a  primipara.  Pregnancy  normal.  Labor 
uneventful.  Said  to  he  full  term.  Birth  weight  4  pounds.  Born  Jan.  14,  1921. 
No  new-born  disease.  Nursed  at  the  breast  for  six  weeks,  then  because  it  was 
fretful  it  was  placed  on  a  modified  milk  formula.  Constantly  suffered  from 
indigestion,  colic  and  cried  much  of  the  time.  When  the  infant  was  5  weeks  old, 
the  mother  observed  a  swelling  in  the  right  groin  and  the  following  day  a 
similar  swelling  in  the  left  groin.  A  physician  was  called  who  made  a  diagnosis 
of  double  inguinal  hernia,  and  demonstrated  to  the  mother  how  to  reduce  them. 
A  few  days  later  a  competent  graduate  nurse  was  called  in.  She,  also  con- 
firmed the  diagnosis  of  double  inguinal  hernia.  She  was  present  in  the  office 
at  the  time  of  my  examination  and  stated  to  me  that  when  the  infant  cried  the 
hernias  promptly  appeared  in  both  groins  and  that  they  were  easily  reduced. 
There  was  no  round  mass  in  the  left  hernia  at  this  time.  She  also  taught 
the  mother  how  to  apply  the  hank  yarn  truss.  During  the  next  four  weeks 
the  mother  stated  that  masses  would  frequently  come  down  when  the  baby 
cried,  but  she  could  always  readily  reduce  them.  March  30,  when  she  was 
replacing  them,  she  discovered  a  small  round  mass  in  the  left  groin  that  could 
not  be  reduced.  That  night  the  infant  cried  nearly  all  the  time,  evidently  in 
great  pain,  and  vomited  a  number  of  times.  During  the  next  three  days  the 
swelling  gradually  grew  larger,  though  frequent  attempts  were  made  to  reduce 
it.    These  failing,  the  parents  brought  the  infant  to  my  office  April  2,  1921. 

Examination. — Female  infant,  weight  6l/2  pounds.  Quite  thin.  Head,  14% 
inches  ;  chest,  14  inches ;  length,  21  inches.  Skin  soft  and  free  from  any  eruption. 
Osseous  and  glandular  systems  normal.  Heart  and  lungs  normal.  Tongue  and 
mouth  normal.  Abdomen  slightly  distended.  As  the  infant  cried  during  the 
examination,  a  distinct  hernial  mass  appeared  in  the  right  groin.  This  was 
easily  reduced  with  a  gurgling  sound.  In  the  left  groin  there  was  a  round 
mass,  slightly  movable  in  all  directions,  giving  a  distinct  sense  of  fluctuation; 
evidently  painful  to  the  touch,  but  under  careful  taxis  irreducible.  There  was 
no  evidence  of  intestine  in  the  mass.  Not  being  certain  in  my  own  mind  as  to 
the  nature  of  this  mass,  but  being  satisfied  there  had  been  a  hernia  in  this  side, 
and  a  hernia  still  present  in  the  right  side.  I  advised  immediate  operation. 

Operation. — The  infant  was  taken  at  once  to  the  Methodist  Hospital  and 
operation  was  performed  by  Dr.  C.  R.  Kennedy.     His  report  follows: 
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Infant  given  a  general  anesthetic.  On  making  the  usual  hernia  incision,  a  thin  walled 
sac  was  exposed.  On  opening  this  a  quantity  of  serum  escaped.  Upon  enlarging  the  inci- 
sion, the  sac  was  found  to  contain  the  fallopian  tube  and  ovary.  The  ovary  was  dark,  almost 
purple,  but  apparently  not  strangulated.  Tube  appeared  somewhat  swollen.  Hot  packs  were 
applied  for  a  few  minutes.  The  internal  ring  dilated,  and  tube  and  ovary  returned  to  the 
abdominal  cavity.  The  hernial  sac  was  removed  and  canal  closed  in  the  usual  manner.  The 
round   ligament   was  not   discovered  during   the  operation. 

Course. — The  infant  was  put  to  bed  and  rallied  very  promptly.  The  follow- 
ing day  the  temperature  was  102  F.,  the  bowels  moved  freely,  and  the  kidneys 
acted.  Temperature  subsided  on  the  third  day.  Infant  placed  on  a  modified 
milk  formula.  The  wound  healed  very  kindly,  and  the  child  left  the  hospital 
April  15.  The  infant's  condition  in  the  opinion  of  Dr.  Kennedy  and  myself 
did  not  warrant  a  double  operation.  Before  leaving  the  hospital  a  proper  truss 
was  applied  to  the  right  side.  I  have  been  regularly  informed  since  the  mother's 
return  home.  The  last  report  received  was  May  21.  The  infant  has  steadily 
gained  in  weight.  Xo  evidence  of  any  recurrence  in  the  left  side.  Truss 
retains  hernia  of  right  side   nicely. 

As  is  well  known  hernia  in  the  female  infant  is  extremely  rare  as 
compared  to  hernia  in  the  male.  This  is  due  to  anatomic  differences 
in  the  two  sexes. 

Dr.  Poynter.  professor  of  anatomy  in  the  medical  department  of 
the  University  of  Nebraska,  has  kindly  epitomized  the  development  of 
the  inguinal  region  in  the  female. 

In  both  sexes  quite  ^arly  in  uterine  life  a  bridge  is  established  between  the 
urogenital  fold  and  the  inguinal  region  through  the  inguinal  fold  and  the^crista 
inguinalis.  Tn  the  interior  of  the  crista  there  is  formed  a  compact  cord  of 
mesenchyme  of  considerable  length.  In  the  more  extended  discussions  this 
cord  is  recognized  as  made  up  of  two.  The  one  in  the  inguinal  region  being 
called  the  gubernacular  cord  and  the  second,  extending  from  the  gubernaculum 
outward  to  the  genital  tubercle,  the  scrotal  ligament.  In  the  male  the  cord 
and  the  ligamentum  scroti  make  up  the  so-called  gubernaculum  testis,  in  the 
female  the  homologous  structures  are  called  the  round  ligament  and  the  liga- 
mentum labiale.  The  male  shows  a  union  of  the  gubernaculum  with  the 
mesonephric  fold  opposite  the  insertion  of  the  ligamentum  testis  at  which 
point  a  connection  is  established  between  the  gubernaculum  and  the  ligamentum 
testis  so  that  there  is  a  continuous  cord  from  the  testis  to  the  genital  tubercle. 
In  the  female  the  connection  of  the  ligamentum  ovarii,  homologue  of  the  liga- 
mentum testis,  and  the  round  ligament  is  not  possible  because  of  the  intervention 
of  the  uterine  wall,  so  that  both  insert  into  the  uterus.  The  saccus  vaginalis 
which  becomes  the  parietal  tunica  vaginalis  of  the  male  is  a  more  or  less 
incomplete  development  in  the  female.  Generally  it  vanishes  completely  but 
occasionally  persists  as  the  diverticulum  or  canal  of  Xuck.  In  the  cases  where 
the  ovary  is  found  in  the  diverticulum  of  Xuck  it  is  probable  that  there  is  an 
early  developmental  perversion  by  which  the  ligamentum  ovarii  and  the  round 
ligament  become  connected  instead  of  inserting  on  the  uterus  and  the  ovary  then 
is  free  to  follow  the  same  course  as  the  testicle  does  in  its  descent. 
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SUMMARY     OF     RECENT     CURRENT     LITERATURE 

The  most  comprehensive  article  is  by  Heineck.1  The  author  states 
that  he  has  very  carefully  searched  the  English,  French  and  American 
literature  and  has  only  included  cases  proven  either  by  operation  or  at 
necropsy.  His  report  comprises  a  total  of  142  cases.  Sixty-seven 
were  in  infants  under  one  year  of  age.  The  youngest  case  reported 
was  in  a  child  22  days  old.  Twelve  were  from  1  to  15  years;  twenty- 
five  were  from  15  to  30  years;  thirty-eight  were  from  30  to  7S  years. 
In  this  article  many  of  the  adult  cases  dated  back  for  a  number  of 
years.  There  are  reports  of  cases  of  hernia  of  the  ovary  alone;  of  the 
fallopian  tube ;  of  the  ovary  and  fallopian  tube ;  of  the  ovary,  fallopian 
tube  and  intestine;  of  the  ovary,  fallopian  tube  and  uterus;  of  the 
ovary,  fallopian  tube  and  portion  of  the  bladder. 

Abelio  reported  a  case  of  hernia  of  the  fallopian  tube,  ovary  and 
intestine  in  an  infant  3  months  old.  This  author  said  that  from  1910 
to  1916  he  found  nine  cases  in  infants  in  the  American  and  foreign 
literature;  the  author's  case  making  ten.  I  have  consulted  the  Index 
Medicus  since  1916  and  have  found  a  report  of  four  undoubted  cases  in 
infants.  Summers  has  recited  two  cases  to  me  that  he  had  not  recorded 
in  the  literature ;  making  a  total  of  eighty-three  cases.  No  doubt 
many  similar  cases  have  not  been  reported  or  have  been  overlooked. 

Among  the  sixty-seven  cases  in  Heineck's  report  there  were  five 
deaths.  In  sixty-three  of  the  cases  the  tube,  or  ovary,  or  both,  were 
removed  and  only  four  were  reduced.  The  history  of  many  of  these 
cases  is  very  similar  to  that  of  my  case.  For  example:  Hodges2 
reports  a  case  in  an  infant  2  months  old.  Two  weeks  before  admis- 
sion the  infant  vomited  frequently.  Its  condition  was  fairly  good. 
Examination  revealed  a  hard  mass.  At  operation,  Swollen  dislocated 
ovary  and  tube.    Ovary  and  tube  tied  off.    Convalescence  normal. 

Rigby  3  reports  a  case  in  an  infant,  aged  3  months.  Lump  observed 
day  before  admission.  Very  painful.  Gradually  increased  in  size. 
Irreducible.  Operation.  Contents:  Tube  and  congested  strangulated 
ovary  twisted  on  its  pedicle.  Both  tied  off  and  removed.  Convalescence 
uneventful. 


1.  Hernias  of  the  Ovary,  of  the  Fallopian  Tube,  and  of  the  Ovary  and 
Fallopian  Tube.  Review  of  all  undoubted  cases  from  1890  to  1910  inclusive. 
15:289,  1912. 

2.  Ann.  Surg.  44:    1916. 

3.  Lancet  2:36,  1905. 
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Campbell  4  reports  three  cases  in  infants.  Tube  and  ovary  in  two, 
and  tube  and  ovary  with  uterus  and  bladder  in  one.  Author  state>  that 
strangulation  is  due  to  torsion  and  not  to  constriction. 

CONCLUSK  NS 

In  my  case  the  history  is  definite  that  there  had  been  an  intestinal 
hernia  of  the  left  side  preceding  the  descent  of  the  tube  and  ovary, 
and  that  the  ovary  and  tube  had  been  in  the  inguinal  canal  for  four 
days.  The  uncomplicated  convalescence  following  operation  and 
replacement  is  evidence  that  the  vitality  of  the  ovary  was  not  destroyed. 

A  careful  study  of  the  reported  cases  reveals  the  fact  that  strangu- 
lation is  due  to  torsion  and  not  to  constriction  at  the  internal  ring. 
One  case  is  quoted  where  the  tumor  had  only  been  present  for  two  davs, 
yet  the  ovary  was  strangulated. 

If  the  tube  and  ovary  are  to  be  saved,  it  follows  that  early  diagnosis 
and  prompt  operation  are  necessary. 

In  those  cases  where  the  ovary  can  be  reduced,  the  probability  i> 
that  it  will  later  prolapse,  hence  an  early  operation  i>  the  better  and 
safer  treatment. 

A  study  of  the  history  of  the  cases  of  hernia  of  the  tube  and  ovary 
in  adults  reveals  the  fact  tha*t  many  of  them  had  existed  for  a  number 
of  years. 

From  a  study  of  the  histories  and  a  reference  to  the  embryologic 
development  of  the  female  pelvis,  it  is  probable  that  all  cases  of  hernia 
of  the  ovary  and  tube  are  due  to  congenital  defect,  even  in  cases  where 
the  hernia  does  not  appear  until  later  in  life. 

I  have  made  a  fairly  careful  search  of  the  modern  textbooks.  In 
some  no  reference  is  made  to  this  subject  at  all,  and  but  scant  mention 
in  any  work  that  has  come  under  my  observation. 

I  wish  to  acknowledge  my  indebtedness  to  Miss  Churchill  for  valuable  aid 
in  searching  the  literature  on  this  subject. 


4.  Brit.  M.   T.  2:12^6.  1905. 


TOXIC     PROTEID     END     PRODUCTS;     THE     CAUSE 
OF     SO-CALLED     INANITION     FEVER 

DEWITT     H.     SHERMAN,     M.D. 

AND 

HARRY     R.     LOHNES,     M.D. 

BUFFALO,     X.     V. 

The  cause  of  inanition  fever  has  been  a  fertile  subject  for  dis- 
cussion. Among  the  most  prominent  ones  presented  have  been  water 
loss,  products  of  broken  down  systemic  tissue,  septicemia,  a  sensitive 
thermo  center,  starvation  and  intestinal  toxins. 

We  claim  that  the  cause  is  the  toxic  proteid  end  products,  developed 
in  the  intestinal  canal.  The  development  of  these  toxins  is  due  to  the 
lack  of  ingestion  of  the  carbohydrates,  dextrine  and  lactose.  They 
produce  an  aciduric  state,  a  soil  unfavorable  for  the  development  of 
proteolysis,  in  other  words,  a  soil  unfavorable  to  the  development  of 
toxic  proteid  end  products.  Time  and  experience  will  prove  whether  our 
assumptions  are  correct. 

As  regards  water  loss,  this  fever  occurs  in  some  cases,  in  which 
all  such  water  loss  has  been  abundantly  replaced.  Not  infrequently, 
ca>es  which  have  suffered  a  marked  water  loss,  have  shown  subnormal 
temperature. 

As  regards  the  toxicity  of  the  products  of  broken  down  systemic 
tissue,  we  cannot  find  that  it  has  ever  been  proven.  On  the  other 
hand,  were  the  fever  due  to  such  destructive  tissue  change,  its  course 
should  not  be  so  short,  its  relief  should  not  so  quickly  respond  to 
appropriate  treatment,  and  its  prevention  should  not  be  so  simple. 

As  regards  septicemia,  we  know  of  no  blood  cultures  that  have 
yielded  any  proof  except  in  real  septicemia.  A  septicemia  of  the 
intensity,  occasionally  seen,  does  not  yield  so  readily  to  simple  dietetic 
measures. 

As  regards  the  sensitiveness  of  the  thermo  center,  it  is  only  a 
contributing  cause. 

Starvation  and  intestinal  toxins  will  be  discussed  under  one  heading, 
since  they  are  so  interdependent  in  inanition  fever. 

The  lack  of  food  plays  an  important  role  in  the  development  of 
inanition  fever.  The  soil  being  fertile,  the  putrefactive  bacteria,  and 
consequently  their  toxins,  develop  rapidly.     As  soon  as  the  toxins  are 
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absorbed,  the  constitutional  symptoms  arise.  We  claim  that  it  is  not 
the  starvation,  per  se,  which  is  the  cause  of  the  fever,  but  that  it  is 
the  intestinal  toxins,  which  develop  because  there  is  no  food.  It  is 
generally  agreed  that  the  character  of  the  food  elements  is  of  the 
greatest  importance  to  influence  the  intestinal  flora  ;  that  the  intestinal 
state  depends  on  whether  they  are  fermentative  or  putrefactive;  and 
that  if  they  are  putrefactive,  the  intestinal  toxins,  consequently  produced, 
are  the  cause  of  the  constitutional  symptoms.  We  can  thus  see  why 
a  modified  milk  mixture,  high  in  proteids  and  low  in  dextrin  or  milk- 
sugar,  has  seemed,  at  times,  to  have  augmented  the  symptoms  oi 
inanition  fever. 

The  truly  meconium  stool  is  dark,  nearly  black,  thickly  viscid  and 
odorless.  There  is  only  one  such  stool,  possibly  there  may  be  two. 
Laboratory  tests  show  them  to  be  practically  sterile  and  to  be  a 
poor  culture  medium.  (  hving  to  intestinal  secretions,  which  are  soon 
poured  out,  there  is  a  resulting  change  in  character,  and  the  stools 
become  brownish,  less  viscid  and  may  have  an  odor.  Laboratory  tests 
of  these  stools  have  shown  them  to  be  fertile  soil  for  putrefactive 
bacteria.  These  consequently  should  be  a  differentiation  between  the 
true  meconium  stool  and  the  so-called  starvation  stool. 

For  the  past  year  or  two  we  have  been  culturing  the  stools  of  the 
new-born  babies  at  the  Children's  Hospital  and  elsewhere,  and  we 
have  been  greatly  surprised  at  the  intensity  of  the  proteolytic  reactions. 
Xot  infrequently  the  reaction  has  been  in  definite  ratio  to  the  height  of 
the  fever. 

It  is  well  understood  that  the  gastro-intestinal  canal  of  the  new-born 
is  sterile  at  birth,  and  that  bacteria  gain  entrance  very  rapidly,  espe- 
cially by  the  route  of  the  mouth. 

Inanition  fever  develops  from  the  third  to  the  fifth  day,  sometimes 
sooner,  and  runs  a  short  course  of  a  few  days.  This  period  after  birth 
provides  an  abundance  of  time  for  the  proteolytic  bacteria  to  thrive 
and  multiply,  and  if  they  are  active  and  have  sufficient  fertile  soil,  they 
may  produce  toxic  products,  which,  when  absorbed,  could  cause  con- 
stitutional symptoms. 

\\  e  noted  that  fewer  of  the  babies  suffered  from  inanition  or 
starvation  fever,  whose  mothers'  breasts  functioned  early  and  well. 
While  this  might  seem  to  substantiate  the  idea  of  starvation  fever,  it 
does  not  prove  it.  as  we  have  explained. 

To  learn  if  a  change  of  intestinal  flora,  so  easily  brought  about  at 
this  age,  would  prevent  the  occurrence  of  fever,  we  prescribed  for  all 
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the  babies,  commencing  a  few  hours  after  birth,  a  dextrinized  sugar 
or  lactose  solution.  The  result  was  that  we  failed  by  culture  tests, 
made  in  a  large  number  of  cases,  to  obtain  any  marked  response  to  the 
proteolytic  flora  on  the  third  and  fourth  day,  the  days  inanition  fever 
should  make  its  appearance.  Further,  since  we  started  this  procedure, 
there  has  not  been  a  single  case  of  definite  rise  of  temperature  which 
could  not  be  traced  to  something  else.  Again,  in  those  cases  not  so 
early  treated,  if  we  have  given  the  carbohydrates  mentioned,  we  have 
secured  an  amelioration  of  the  symptoms,  as  soon  as  the  carbohydrates 
reached  the  intestines  in  sufficient  amount. 

The  general  practitioner  still  gives  castor  oil  to  remove  from  the 
gastro-intestinal  canal  some  toxic  or  offending  substance,  and  not 
infrequently  secures  good  results. 

Breast  milk  prevents  proteolysis  because  of  its  high  lactose  and 
low,  easily  digested  proteid,  and  the  dominating  flora  of  the  breast 
fed  is  Bacillus  bifidus.  Modified  cow's  milk  is  much  less  efficient  in 
producing  an  aciduric  flora.  To  do  so,  it  must  contain  a  percentage 
of  casein  too  low  to  provide  a  fertile  soil  for  proteolysis,  and  a  per- 
centage of  lactose  or  dextrin  sufficiently  high  to  insure  an  aciduric 
flora.  The  flora,  under  an  appropriate  modification  of  cow's  milk, 
would  be  the  Bacillus  acidophylis. 

Both  these  organisms  are  marked  antagonists  to  the  development 
of  proteolysis,  hence  to  the  production  of  proteid  toxic  end  products. 

We  have  found  only  two  references  in  the  literature  which  in  the 
least  approach  our  ideas  of  the  basic  cause  of  inanition  fever,  and  they 
merely  give  a  suggestion  along  the  line  we  consider  correct. 

Among  the  causes  given  by  von  Reuss  are  "the  replacement  of  the 
meconium  flora  by  the  milk  flora  in  the  intestine,"  and  further,  "the 
irritant  effect  of  bacterial  products  of  decomposition  or  toxins."  He 
fails  to  mention  the  kind  of  milk  needed  to  change  the  intestinal  flora 
quickly,  and  merely  suggests  the  presence  of  toxins,  failing  to  mention 
their  origin. 

In  discussing  "intestinal  toxemia  of  the  new-born,"  Morse  and. 
Talbot  approach  closer  to  our  views,  particularly  when  they  come  to 
the  paragraph  on  the  treatment  of  the  above  mentioned  condition.  They 
differentiate  a  severe  form  of  intestinal  toxemia  from  inanition  fever 
while  we  consider  that  all  these  cases  are  the  same,  except  in  degree. 
In  their  paragraph  on  the  treatment  of  intestinal  toxemias  they  present 
ideas  which  correspond  more  definitely  and  more  closely  with  our 
conclusions  than  anyone  else.     They  state  "it  is  important  to  give  a 
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high  percentage  of  milk  sugar  in  order  to  change  the  bacterial  activity 
from  the  proteolytic  to  the  fermentative  type." 

Because  of  its  chemical  combination  it  is  self-evident  that  the  best 
food  to  prevent  and  also  to  cure  inanition  fever  is  breast  milk.  Next 
stand  lactose  solutions,  or  dextrin  solutions  in  the  form  of  dextrimaltose. 

Consequently  we  conclude  that  these  fevers  are  due  to  proteolytic 
toxins,  and  can  easily  be  forstalled  by  the  early  administration  of  the 
carbohydrates  dextrin  and  lactose.  These  food  elements  favor  the 
production  of  innocuous  aciduric  flora,  which  in  turn  inhibit  the 
multiplication  of  the  proteolytic  flora,  and  thereby  prevent  the  forma- 
tion of  toxic  proteid  end  products. 


CONGENITAL    ATRESIA     OF     THE     ESOPHAGUS 

WITH     REPORT     OF     A     CASE  * 

HEXRY    L.     K.     SHAW,    M.D. 
Clinical  Professor,  Diseases  of  Children,  Albany  Medical  College 

ALBANY,     N.     V. 

Congenital  anomalies  of  the  upper  digestive  tract  are  not  as  infre- 
quent as  is  generally  supposed.  Plass  x  found  204  references  in  the 
literature  and  was  able  to  verify  137  cases  from  the  original  articles. 
Besides  these  he  found  thirteen  cases  which  he  could  not  verify  on 
account  of  incorrect  references  or  inaccessibility  of  the  original  article. 
He  does  not  include  any  references  later  than  1917,  and  since  that 
date  several  cases  have  been  reported.  Cautley,2  Apfel,3  Crowdy  4  and 
Huntington 5  have  each  described  one  case,  while  Brenneman  6  reported 
four  new  cases.  In  a  discussion  of  Griffith's  paper  read  before  the 
American  Pediatric  Society  in  1908,  Dr.  Putnam  of  Boston  reported 
a  case  which  has  escaped  notice. 

Cautley's  article  contains  a  large  number  of  references  and  in  order 
to  bring  the  literature  up  to  date,  I  have  appended  to  the  references 
quoted  in  this  paper  a  list  of  Cautley's  references  which  do  not  appear 
in  the  Plass  biography,7  several  of  which  I  have  been  able  to  verify 
from  the  original  paper.  There  are  now  reported  more  than  150  cases 
not  including  about  twenty-eight  cases  which  could  not  be  confirmed. 


1.  Plass:    Johns  Hopkins  Hosp.  Rep.,  1919. 

2.  Cautley:    Brit.  J.  Child.  Dis.  14:1   (Jan. March)    1917. 

3.  Apfel:    New  York  M.  J.  108:108  (July  20)  1918. 

4.  Crowdy:    J.  M.  Research  38:469  (July)  1918. 

5.  Huntington,  Young  and  Foot:  Boston  M.  &  S.  T.  180:354  (March  27) 
1919. 

6.  Brenneman:    Am.  J.  Dis.  Child.  16:143   (Sept.)    1918. 

7.  Heath:  Complete  Absence  of  the  Esophagus,  London  Med.  Gaz.  26:543: 
Tiedeman :  Anatomie  Kopfloser  Missgeburten  (Quoted  by  Schoeller)  ;  Kathe : 
Double  Esophagus,  Virchows  Arch.  190:78,  1907;  Cannan  and  Berg:  Atresia, 
Arch.  gen.  de  med.,  p.  79,  1826;  Edington :  Glasgow  M.  J.  80:16,  1913;  Guil- 
lemet :  Gaz.  med.  de  Nantes  24:576,  1906;  Keith:  A  Demonstration  of 
Fourteen  Specimens  from  Museums  of  London  Hospitals.  (Probably  indi- 
vidual cases  reported  elsewhere.)  Brit.  M.  J.  1:301,  1910;  Pagenstecher : 
Siebold's  J.  f.  Geburtsh.  19:112,  1830:  Richter :  Surg.,  Gyn.  &  Obst.  17:397, 
1913;  Schwalbe :  Morph.  der  Missbildun^en  des  Menschen  und  der  Tiere. 
p,  777,  1912. 
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The  case  which  I  desire  to  report  is  typical  of  the  great  majority 
of  these  malformations. 

REPORT     OF     CASE 

Dr.  C.  A.  Pitts  of  Albany  called  me  in  consultation  May  4  to  see  a  baby 
which  he  had  delivered  May  2.  The  mother  was  a  primipara  and  the  labor  was 
uneventful.  The  baby  was  well  nourished  and  strong.  It  was  observed  when 
the  baby  was  placed  on  the  breast  that  the  milk  returned  through  the  nose  and 
thick  mucus  stained  with  dark  brown  material  came  out  of  the  nose  and  mouth. 
Whenever  she  attempted  to  nurse  she  would  have  violent  attacks  of  coughing 
and  choking  and  expel  both  the  milk  and  this  thick  brown  stained  mucus. 
The  sa'me  thing  would  occur  when  she  was  given  water  in  a  bottle.  Meconium 
was  freely  passed  by  the  bowels  and  urine  was  voided  normally.  The  tempera- 
ture was  elevated,  from  102  to  103  F.,  and  the  chest  was  tilled  with  coarse  moist 
rales,  but  there  was  no  dulness.  The  child  appeared  to  be  hungry  and  suckled 
vigorously  when  placed  on  the  breast,  but  after  a  few  swallows  the  milk  came 
out*  of  the  nostrils.  A  small  catheter  was  passed  by  the  mouth,  but  it  met  with 
an  obstruction,  and  on  further  pressure  the  catheter  doubled  up  and  the  end 
appeared  in  the  mouth.  A  smaller  catheter  passed  through  the  nose  met  with 
the  same  result.  It  was  decided  to  have  roentgenogram  made  to  determine 
whether  surgical  procedure  would  relieve  the  condition.  The  plates  made  by 
Dr.  Dinegar  showed  that  the  esophagus  ended  in  a  culdesac  and  that  surgery 
offered  no  relief.  Figure  1  illustrates  the  distance  which  the  catheter  could 
be  passed  and  Figure  2  shows  the  culdesac  filled  with  a  barium  mixture.  These. 
so  far  as  I  can  find,  are  the  only  roentgenograms  which  have  been  taken  of  this 
condition. 

The  diagnosis  was  simple.  An  operation  was  not  advised.  Two  days  later 
the  baby  died. 

NECROPSY     REPORT 

The  postmortem  examination  was  made  at  the  Bender  Laboratory. 
May  6.  1920,  by  Dr.  Ellis  Kellert. 

Frances  H.,  aged  4  days,  15  hours  postmortem;  body  weight,  3,120  gm. :  body 
length,  55  cm. 

The  body  is  that  of  a  fairly  well  nourished,  new-born  female  infant.  Rigor 
mortis  is  absent,  and  there  is  marked  lividity  in  the  dependent  parts.  Externallv 
the  body  is  normal. 

Peritoneal  Cavity. — The  surfaces  are  normal  and  smooth,  moist  and  glisten- 
ing. The  mesenteric  lymph  nodes  are  not  enlarged.  The  appendix  is  normal. 
The  cecum  is  distended  with  meconium.  There  is  no  displacement  nor  abnor- 
mality of  the  abdominal  viscera. 

Pleura!  Cavities. — Normal. 

Perieardial    Cavity. — Normal. 

Heart. — -Normal  on  inspection. 

Lungs. — They  are  slightly  collapsed  and  deeply  congested,  with  pale  and  dark 
red  mottlings.  The  right  middle  lobe  is  somewhat  atelectatic.  On  the  left  side 
the  upper  lobe  is  divided  into  two  portions  simulating  three  lobes  to  the  right 
lung.  Numerous  small  irregular  hemorrhagic  areas  are  present  throughout. 
The  thoracic  organs  and  organs  of  the  neck  are  removed  in  toto,  together  with 
the  stomach. 
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Fig.  1. — Catheter  is  introduced  as  far  as  possible. 
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Fig.  2. — Barium  in  culdesac  shows  its  size  and  extent. 
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Gastro-Intestinal  Tract. — The  tongue  and  mouth  appear  to  be  normal.  The 
esophagus,  from  the  tongue  to  a  point  6  cm.  below  the  uvula,  presents  a  some- 
what thickened  wall  and  ends  abruptly  in  a  blind  pouch.  The  extremity  is 
rounded,  and  does  not  even  show  a  fibrous  connection  with  the  lower  esophagus. 
The  stomach  is  normal  in  size  and  is  filled  with  blackish-green  material  resem- 
bling meconium.  The  lower  portion  of  the  esophagus  is  present  and  in  passing  a 
probe  upward  it  emerges  through  the  larynx.  On  dissection,  the  lower  half  of 
the  esophagus  is  found  to  be  normal  in  appearance.  It  opens  directly  into  the 
trachea  at  the  bifurcation,  the  walls  of  the  esophagus  blending  imperceptibly 
with  those  of  the  trachea.  The  trachea  is  filled  with  blood,  mucus  and  material 
from  the  stomach.  The  pylorus  is  slightly  thickened,  but  there  is  no  obstruc- 
tion. The  small  and  large  intestines  are  normal  throughout.  The  sigmoid  is 
very  mobile  and  free. 

Genital  Organs. — Normal. 

Spleen. — Normal  in  size,  shape  and  appearance. 

Liver. —  Normal. 

Kidneys. — Normal.    The  lobulations  are  very  distinct. 

Suprarenals. — Normal. 

Anatomic  Diagnosis. — Atresia  of  esophagus.  Congenital  defect,  with  lower 
esophagus  terminating  in  the  trachea  at  the  bifurcation.  Early  bronchopneu- 
monia.    Anomaly  of  left  lung — three  lobes. 

The  main  points  of  interest  in  this  case  are  the  absence  of  a  fibrous 
connection  between  the  culdesac  and  the  lower  portion  of  the  esophagus, 
the  three  lobes  of  the  left  lung  and  no  other  anomalies  in  the  gastro- 
intestinal tract. 

A  very  complete  classification  of  esophageal  malformations  was 
made  by  Ballantyne  7a  from  a  study  of  the  literature. 

1.  Complete  absence  of  the  esophagus,  its  place  being  taken  by  a 
muscular  band  stretching  from  the  pharynx  to  the  cardiac  end  of  the 
stomach. 

2.  Termination  of  the  esophagus  in  a  simple  culdesac. 

3.  Termination  of  the  esophagus  in  a  culdesac,  the  lower  rudiment 
of  the  canal  communicating  with  the  trachea  or  bronchi. 

4.  Tracheo-esophageal  fistula,  the  esophagus  being  otherwise  nor- 
mal. 

5.  Membranous  obstruction  of  the  esophagus. 

6.  Presence  of  esophageal  diverticula. 

7.  Duplicity  of  the  esophagus. 

This  case  comes  under  the  third  type,  which  comprises  more  than 
7?  per  cent,  of  all  the  reported  cases.     This  points  to  some  common 


7a.  Ballantyne:    Antenatal  Pathology  of  the  Embryo,  1905,  p.  462. 


FW    3. — Anatomic   relations   of   culdesac   and   trachea. 


Fig.  4. — Opening  is   shown   of  lower  part  of  esophagus   in   the   trachea  and 
absence  of  connection  between  upper  and  lower  parts. 
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embryonic  origin.  Zeit s  has  shown  that  the  separation  between  the 
digestive  and  respiratory  tracts  is  complete  at  the  end  of  the  first  month 
of  fetal  life.  These  anomalies  are  probably  the  result  of  an  insuffi- 
cient or  faulty  separation  through  lack  of  proper  septum  formation. 

The  first  recorded  case  of  malformation  of  the  esophagus  is  one 
reported  by  Durston ,J  in  1670.  This  case  is  referred  to  by  Cautley 
but  the  original  article  is  not  available  in  this  country.  It  was  a  case  in 
which  there  was  a  culdesac  and  union  between  the  two  portions  of  the 
esophagus  by  a  fibrous  cord.  Blasius  10  published  a  case  of  double 
esophagus  in  1674. 

A  very  typical  case  was  reported  by  Thomas  Gibson lx  in  1696. 
f'lass  quotes  this  case,  which  is  so  quaintly  described  that  it  bears 
repetition. 

About  November,  1696,  I  was  sent  for  to  see  an  infant  that  could  not  swal- 
low. The  child  seemed  very  desirous  for  food  and  took  what  was  offered  it  in  a 
spoon  with  greediness,  but  when  it  went  to  swallow  it  was  like  to  be  choked, 
and  it  fell  into  a  struggling  convulsive  sort  of  a  fit  upon  it.  It  was  very  fleshy 
and  large  and  was  two  days  old  when  I  was  called  to  it.  but  the  next  day  it  died. 

The  parents  being  willing  to  have  it  opened,  I  took  two  physicians  and  a 
surgeon  with  me.  On  opening  the  abdomen  first,  the  guts  had  some  of  the 
meconium  still  in  them,  though  the  child  had  gone  two  or  three  times  to  stool. 
The  stomach  had  in  it  a  pretty  deal  of  a  slimy  sort  of  liquid  (or  jelly  rather), 
somewhat  like  thick  (strained)  water-gruel.  I  shall  not  mention  observations 
upon  other  parts  of  the  abdomen,  as  being  not  to  our  present  purpose. 

Then  we  cut  open  the  thorax  and  taking  out  the  gullet  (with  the  windpipe, 
lungs,  etc.)  continued  to  the  stomach.  Then  we  made  a  slit  in  the  stomach  and 
put  a  pipe  in  its  upper  orifice,  and  blowing,  we  found  the  wind  had  a  vent,  but 
not  by  the  top  of  the  gullet.  Then  we  carefully  slit  up  the  back  side  of  the 
gullet  from  the  stomach  upwards,  and  when  we  had  gone  a  little  above  half  way 
toward  the  pharynx  we  found  it  hollow  no  further.  Then  we  began  to  slit  it 
open  from  the  pharynx  downwards,  and  it  was  hollow  till  within  an  inch  of 
the  other  slit,  and  in  the  imperforate  part  it  was  narrower  than  in  the  hollowed. 
This  isthmus  (as  it  were)  did  not  seem  to  ever  have  been  hollow,  for  in  the 
bottom  of  the  upper  and  to  top  of  the  lower  cavity  there  was  not  the  least  print 
of  any  such  thing,  but  the  parts  were  here  as  smooth  as  the  bottom  of  an 
acorn  cup. 

Then  searching  which  way  the  wind  had  passed  when  we  blew  from  the 
stomach  upwards,  we  found  an  oval  hole  (half  an  inch  long)  on  the  fore  side 
of  the  gullet  opening  into  the  aspera  arteria,  a  little  above  its  first  division, 
just  below  the  lower  part  of  the  isthmus  above  mentioned. 


8.  Zeit:    J.  M.  Research  27:1277.   1912. 

9.  Durston:  Collert.  Acad.  Part,  etrang.,  1670,  Tab.    II.  p.  283.     (This  refer- 
ence was  quoted  by  Crozier  Griffiths.) 

10.  Blasius :     Observata   anat.    pract.    in    homine.      Ludg.    Batav.    et    Amster.. 
1674,  Tab.  XV,  Fig.  6. 

11.  Gibson:    The  Anatomy  of  Humane  Bodies  Epitomized,  Ed.  6,  1703. 
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Recent  literature  does  not  contain  any  clearer  or  more  accurate 
description  of  this  condition. 

DR.     THOMAS     GIBSON 

A  few  words  concerning  Dr.  Thomas  Gibson  may  be  of  interest  in 
this  connection.  He  was  born  in  1647  and  died  in  1722.  He  was  a 
general  practitioner,  but  wrote  the  most  popular  book  on  anatomy  of 
that  day,  the  first  edition  appearing  in  1682,  and  the  sixth  edition 
in  1703.  This  book  was  entitled  "The  Anatomy  of  Humane  Bodies 
Epitomized,"  and  a  copy  of  the  sixth  edition  is  in  the  Surgeon  Gen- 
eral's Library  in  Washington.  Dr.  Gibson  was  "physician-general"  to 
the  British  Army  in  1718-1719.  An  interesting  sidelight  on  his  char- 
acter is  found  in  the  diary  of  Thomas  Hearne  of  Oxford  under  date 
of  September  8.  1717,  which  shows  that  he  married  a  granddaughter 
of  Oliver  Cromwell. 

Sept.  8.  On  Saturday  (Sept.  5)  came  to  Oxford  two  of  the  daughters  of 
Richard  Cromwell,  son  of  Oliver  Cromwell,  protector,  one  of  which  is  married 
to  Dr.  Gibson,  the  physician,  who  writ  the  Anatomy ;  the  other  is  unmarried. 
They  are  both  Presbyterians,  as  is  also  Dr.  Gibson,  who  was  with  them.  They 
were  at  the  Presbyterian  meeting-house  in  Oxford  on  Sunday  morning  and 
evening;  and  yesterday  they,  and  all  the  gang  with  them  dined  at  Dr.  Gibson's, 
provost  of  Queen's  College,  Oxford,  who  is  related  to  them,  and  made  a  great 
entertainment  for  them,  expecting  something  from  them,  the  physician  being  said 
to  be  worth  30,000  libs.     They  went  from  Oxford  after  dinner. 

The  recognition  of  these  cases  is  not  difficult  and  the  passage  of  a 
small  catheter  establishes  the  diagnosis,  which  can  be  further  confirmed 
by  the  roentgen  ray. 

Treatment  is  most  unsatisfactory.  No  case  has  recovered  or  been 
benefited  in  the  slightest  way  by  either  surgical  or  medical  treatment. 
Brenneman  °  gives  a  full  discussion  of  surgical  methods  which  may  be 
employed  and  his  conclusion  is  that  "surgical  procedures  have  so  far 
only  served  to  end  more  quickly  a  hopeless  situation." 
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